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a0 | ignited, and are thus rendered visible. Ina work en- 


—- liant records in science. Ernst Werner was educated 


| PNEUMATIC TUBES FOR MAIL SERVICE. 

| “A scheme that will revolutionize the mail service,” 
is the caption of a recent dispatch from Washington 
referring to transmission by pneumatic tubes. “ Pro- 
posals,” so the dispatch reads, “are now in the hands 
of Postmaster-General Wanamaker for the establish- 
ment of a line between New York and Brooklyn, and 
in Philadelphia, from the general post office to sub- 
stations.” Systems of small pneumatic tubes have 
for years been in use in Paris, London, Berlin, Vienna, 
New York, and other places. They are used chiefly 
for carrying telegraph messages between local sta- 
| tions. But they have not as yet “ revolutionized ” the 
| mail service, and are not likely to. The capacity of 





| 
| large. 





only the already established means of conveyance, 
such, for example, as is afforded by the street railways, 
As illustrative we may say 


aye : sah 
lis intelligently utilized 


eral post office to the Brooklyn general office at inter-| 


| vals of fifteen minutes would get the mail to Brook- | 
lyn faster than it probably could be distributed | 


| throughout that city by the carriers and yet would not | 
cost, so it has been computed, 1s much as the interest | 
| would amount to on a pneumatic service between | 
the two post offices. Following a like plan, if messen-| 
gers should be dispatched at short intervals to and | 
from the general post office and the sub-stations by | 
way of the elevated and cross-town lines, letters and | 
packages could easily be delivered between these | 
points as fast as it would be possible for them to be 
distributed. Nor would the cost be anything like | 


to be hoped that the Postmaster-General will not | 
commit the government to any costly schemes like 
those suggested. 
0 
THE METEORS OF NOVEMBER, 1892. 
| BY PROF. DANIEL KIRKWOOD, OF RIVERSIDE. 
| Within the memory of persons now living the meteors 
| called shooting stars were regarded as gaseous matter 
generated in the atmosphere. Their true nature was 
wholly unknown, and works on astronomy made no| 
attempt to account for their origin. Fortunately such 
phenomena are now better understood. 

Persons who happened to be in the open air on 
Wednesday evening, November 23, had the privilege 
of witnessing a phenomenon of more than ordinary 
interest. A brilliant display of celestial fireworks com- 
|menced about six o’clock, and lasted several hours. 
Meteors at the rate of several hundred per hour were 
watched and counted by numerous spectators. The 
writer, at early twilight, counted 150 meteors in thirty 
j}minutes. Later, a neighbor made the number 700 per 
| hour, and the whole number seen at a single station 
during the display must have amounted to thousands. 
| How are the phenomena to be accounted for? How 
|frequently do they occur? and When may they be 
again expected ? were questions asked by many ob- 
servers during the display in Southern California. 

Aged persons remember Biela’s comet—a_ telescopic 
body having a period of six years and eight months, or 
three periods in twenty years. One of its returns was 
due in the latter part of 1845. Instead of appearing 
alone, as on former returns, it was seen as two separate 
bodies, as far apart as the moon and the earth. The 
dissolution of this wonderful body had therefore com- 
menced, and the return (in 1852) was accordingly looked 
for with still increasing interest. It came true to time, 
but the fragments still further apart. That was the 
last time it ever appeared as a comet. It was due in 
1859, 1865 or 1866, 1872, 1878, 1885, and in November, 
1892. This process of falling to pieces began, as we 
have seen, in 1845, advanced from vear to year till the 
fragments became too small to be individually seen. 
They pass, however, through our atmosphere, become 








titled ‘‘ Comets and Meteors,” published several years 
since, it was said of this shower’s predecessor: ** This 
cometary mass will be in close proximity to the earth 
about the last of November, 1892. Another brilliant 
meteoric shower may therefore be expected at that 
epoch.”* This is the shower just seen, as predicted in 
1873. The study of these periodic showers has estab- 
| lished many facts in regard to their phenomena—facts 
now to be found in recent works on astronomy. 
DR. ERNST WERNER SIEMENS. 

This well known electrician and engineer died Decem- 
ber 6, at Berlin, Germany, 76 years of age, having been 
born at Lenthe, near Hanover, December 18, 1816. He 
was the elder of the three bothers, Ernst W., Karl 
Wilhelm, and Friedrich, all of whom have made bril- 





at the Lubee Gymnasium, and joined the Prussian 
Artillery in 1834, where his eminent talents soon at- 
tracted notice, and having passed through the mili- 
tary schools, gained him the rank of lieutenant in 
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that messengers dispatched from the New York gen- | 


——e 


| 1887. While still holding this appointment in the 
army he applied himself with great zeal to the study of 
practical chemistry and the physical sciences, and be. 
came the inventor of the process of electro-gilding, of 
the differential governor, and of the electric automatic 
recording telegraph. 

As member of a commission of the Prussian Genera| 
Staff for the introduction of the electric telegraph sys. 
tem in place of the optical telegraphs, he proposed, iy 
1847, the application of subterranean conductors, jn. 
sulated by gutta percha, by means of a press invented 
| by him for that purpose, which is still being used in 
| the manufacture of cables. With the help of these in- 
| sulated wires he succeeded, in the spring of 1848, to- 





| the tubes is smali, and the expense of working them | gether with Prof. Himly, in laying the first submarine 


mines with electric ignition for the protection of the 


There are other means of securing frequent delivery | harbor of Kiel from the Danish fleet. In the same 
which may be had for a tithe of the tube expense, if| year he carried out the first great telegraph line iy, 


| 
| 


Germany between Berlin and Frankfort-on-Main, and 
in the following year the subterranean line between 
Berlin and Cologne. 

Dr. Siemens left the government service in 1850, and 
devoted himself afterward entirely to scientific studies 
and to private enterprises. In 1847 he had alread, 
laid the foundation of the telegraph works afterward 
earried on by him under the firm name of Siemens & 
Halske in Berlin, the celebrated establishment which 
was destined to become, and at present is, one of the 
chief centers for the application of electricity to the 
industrial arts. 

The late Emperor Frederick IIL, of Germany, con- 
ferred upon him the patent of nobility. He was also 
the recipient of many other distinctions and honors. 

Dr. Siemens’ lectures and papers have been pub- 
lished in the transactions of different learned and 


e that of a pneumatic service. This being the case, it is | scientific societies and in various periodicals. 


Dr. Siemens’ was an honorary member of the British 
Institute of Electrical Engineers. At the time of his 
death he was engaged in building an electric railroad 
in Berlin. , 

nee 
The Third Annual Mineralogical Exhibition of 
the Brooklyn Institute, 

The mineralogical section of the Brooklyn Institute 
has had the good fortune to attract a group of col 
lectors who have combined scientific precision with the 
more popular enthusiasm for beautiful specimens. It 
has, therefore, been able to make a public exhibit at 
once instructive and entertaining, and the exhibition 
given last week by its members of selections from their 
cabinets was unquestionably one of great merit. It 
would have delighted the most fastidious, and to the 
observer its numerous examples of mineralogical asso- 
ciation, form, and distribution were of real importance. 
The large room of the Institute devoted to the meetings 
of the art section of the institution was well filled with 
the cases of members of the mineralogical section, in 
which, with much taste, care, and discriminating ar- 
rangement, they displayed the treasures of their sepa- 
rate cabinets. A brief and necessarily imperfect glance 
at the many interesting exhibits will afford the readers 
of the SCIENTIFIC AMERICAN some suggestion of the 
varied and even brilliant exhibit. 

Among the first cases to attract the visitor was that 
of Mr. Charles L. Hatch, of Brooklyn, where a very 
excellent suite of Paterson minerals were exhibited, 
taken from the classic Hoxie’s quarry, which has con- 
tributed almost a new chapter in the study of second- 
ary minerals. Among these was an amethyst group, 
perhaps the finest secured at Paterson ; some of the pe- 
culiar quartz pseudomorphs, prehnite; stilbite in process 
of silicification ; datalite in large green crystals; very 
large apophyllite prisms ; cut and polished prehnite, 
very charming with its mottled and clouded surfaces ; 
a large henlandite, and some laumontite specimens. 

Near Mr. Hatch were some striking objects in the ex- 
hibit of Mr. J. W. Freckelton, the industrious and pains- 
taking treasurer of the association. Here were inter- 
esting sections of stalactites, horizontal and longitu- 
dinal, showing their wave-like accretion; lamellar 
copper-red zincites from New Jersey ; large pectalite 
spheres from Paterson; a handsome calcite, with cleav- 
age seams over its surface; and handsome apophy!- 
lites. 

Dr. R. W. Raymond showed a wood-copper with 
reticulated surface, apparently resulting from replace- 
ment of ligneous fiber ; bright yellow gold most capti- 
vatingly inclosed in white quartz, from Mariposa, Cal.. 
and many other admirable specimens. Dr. 8. E. Stiles 
exhibited a pseudomorph of serpentine after actinolite, 
scattered in green blades over foliated tale, from Tomp- 
kinsville, 8. I.; and a curious hydrodolomite, from Mott 
Haven, with pipe-like pustulose projections. Dr. J. 
H. Hunt displayed a Paterson suite, among which was 
a large mass of the quartz pseudomorph so characteris- 
tic of this locality, coated with quartz, hematite, laumo- 
nite, apophyllite, and henlandite—a remarkable illus- 
tration of mineralogical differentiation. Dr. Hunt 
also showed a handsome tourmaline, from New Ham)- 
shire, and the radiated rubellite in lepidolite schis' 
from San Diego County, Cal. Wm. Urban had the 
distinction of exhibiting the largest and most deeply 
colored prehnite, from Paterson, a really splendid ¢- 
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ample ; and in his case were some very interesting fer- 
stilbites from McDowell & Osborn’s quarry at 
Upper Montelair, N. J.; with remarkable analcites, 
from Paterson. Mr. Frank B. Jones, of Brooklyn, ex- 
hibited a choice selection of cut gem stones, with 
unique conceits, as tortoises in quartz, alligators in 
opal, slippers in pagodite, and faces cut in moonstone 
and labradorite. L. M. De la Mater had a fine suite of 
English minerals on exhibition, among which some 
very acutely pointed scalenoluchal calcite was of inter- 
est, and a very beautiful sprouting surface of dog-tooth 
spar, handsomely shaded with iron stains. 

Prof. D. S. Martin exhibited a unique collection of 
<alt, from Central New York, with specimens from 
other American localities; with an instructive map, 
showing disposition of the salt mines south of Lake 
Ontario. W. D. Schoonmaker exhibited a very choice 
and earefully selected group, among which the beauti- 
ful rubellite from California, the calcite spherules from 
Guanajuato, Mexico, the fine English calcites, a tour- 
maline implanted in quartz from Maine, and a fine blue 
<uffused halite were conspicuous. A. C. Bates gave a 
very excellent impression of the composite forms of 
quartz, making from this species alone a capital and 
instructive display. The crinoidal displacement and 
replacement in this case was noticeable. J. A. Gren- 
ziger had some excellent fluorites and barites, with a 
notable illustration of velvety pyrite. G. M. Mather 
had a strong suite of agatized woods. G. O. Simmons 
an instructive selection of species, among which the 
malaealite, from Sing Sing, and the spheroidal dolo- 
mite, Kremnitz, Hungary, attracted attention. Mr. A. 
Chamberlain exhibited a very extensive and beautiful 
suite of gem material, somewhat injured by yellow 
labels. Geo. L. English showed the delicate and varie- 
gated garnet and vesuvianite stone, from Mexico, in|! 
slabs; agates of much splendor, from Brazil; a mag- 
nificent series of rubellite, from San Diego, Cal; stib- 
nites, twinned caleites, cut stones, and opal, from 
Barcoo River, Australia. 

F. Braun, the indefatigable collector and investi- 
gator, exhibited a long line of pseudomorphs, not all, 
we should say, beyond question, but nevertheless mak- 
ing one of the most suggestive groups in the exhibit. 
With these were some very fine fossil species. Mr. 
Braun’s exhibit was very extensive. W. G. Rothe fur- 
nished a very elegant suite of minerals, among which 
intersecting gypsum, from Austria; a huge marble 
polished ball; aragonite twins, from Sicily ; hyalite, 
quartz with hornblende inclusions, barite with realgar, 
Bareno orthoclase, coppers twinned calcites, were of es- 
pecial interest or beauty. J. Walker arranged a case 
showing geographical or local distribution and associa- 
tion of minerals at Paterson, Tilly Foster mine, Put- 
nam County, N. Y., Franklin Furnace, and Hoboken, 
N. J. These groups were worthy of especial notice— 
they were so instructive and suggestive, and conveyed 
such a sharp impression of the mineralogical facies and 
spirit, so to speak, of each locality. Mr. A. H. Ehrman, 
his neighbor, followed a similar plan, showing some 
glorious canary-yellow willemite, from Franklin Fur- 
nace, and some magnetite, with very conspicuous and 
exquisitely ruled oscillations. Mr. W. Goold Levison 
had a mica exhibit of great excellence, with a curious 
and interesting specimen of henlandite ona soft, papy- 
raceous, altered sphere of pectolite. Mr. Chas. Hyde 
Denison exhibited an amethyst of some size with the 
quartz pseudomorph, from Paterson; also excellent 
caleozineite, from Ogdensburg, N. Y., which, with Mr. 
Hatch’s from the same locality, were the best examples 
of this species in the exhibit. Mr. Denison also showed 
an interesting combination of calamine and azurite and 
an example of the so-called masonite, from Natic, R. L., 
ot which two large bowlders were known at this local- 
ity, one of which has been built into the foundation of 
a cotton mill and the second one broken up and dis- 
tributed in cabinets. Mr. Denison possesses a very fine 
stilbite, taken at Paterson, and a gossan rock—cellular 
and fragile quartz—wherein a decomposition of aurifer- 
ous pyrite has left a precipitate in the rock of native 
gold and sulphur. 

Certainly the thanks of the community are deserved 
by the mineralogical section of the Brooklyn Institute 
for their energy and public spirit in making this ex- 
hibit, and there can be little doubt, from the extreme 
interest shown by both lay and scientific visitors, that 
their efforts are recognized and will be remembered. 

L. P. G. 
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Barley. 

Barley as a regular grain crop is but little known in 
the South. It is, however, one of the standards in 
various parts of the world, in the old world especially. 
All over the Pacific coast of North America the grain 
's extensively grown, taking the place of our Indian 
“orn as an element of food for horses and other live 
‘tock on the farm or ranch, The California crop of 
barley is immense, there being, as a rule, no corn cul- 
'ivated in that State except on a smali scale in a few 
localities, and then the product is confined almost ex- 
chusively to the roasting ear patch. Not one horse in 
4 thousand in California knows what corn is. 








Iv isa little remarkable that our Southern people 


have so long neglected this valuable grain. It is more 
valuable as a horse food than corn, and it is far more 
easily cultivated. There is also more economy in 
growing barley. With the majority of our Southern 
farmers corn is one of the most troublesome and ex- 
pensive of all the grains to cultivate. To grow it success- 
fully requires long and close attention, the season of 
its culture and harvesting stretching from February to 
November. 

With the same expense of cultivation and labor gen- 
erally put into a barley crop, the barley will be worth 
largely more to the Southern farmer than the corn 
crop gives on our average land, while the period of cul- 
tivation and harvesting embraces only a few days 
each in the fall and summer. 

One of the great advantages barley has over corn is 
that it enables the farmers to dispose of the employ- 
ment and feeding of hoe hands through the long 
months of summer. Another advantage lies in the 
fact that one of the most valuable features of the bar- 
ley crop comes in the rich pasture, or soiling, which 
the plant affords in the winter time when green food is 
scarce and;important. Experiments made by some of 
our most progressive farmers in Georgia in the cultiva- 
tion of barley show that it can not only be grown with 
great success as a grain crop here, but those experi- 
ments have demonstrated clearly also that it is one of 
our most valuable plants for soiling purposes. 

The season of the year is now approaching for sow- 
ing barley. We would advise our planters who have 


was in by the automatic firing of a gun or flashing of 
a light. , 


PRICE BLES EA na 
London Fog. 

The smell of London fog is, in faci, that of wood 
burning. This naturally suggests that if the lighting 
of fires could be dispensed with, much of the evil might 
be mitigated. Or if coal fires could be allowed to burn 
slowly overnight, so as to dispense with wiorning light- 
ing, the nuisance might—to some extent, at any rate— 
be avoided. Although all are agreed that fogs and 
mists constitute a pest which must be got rid of, there 
remains one compensating advantage which has often 
been overlooked. It is reasonable to suppose that a 
fog effects a partial purification of the atmosphere. 
This is borne out by the fact that when a fog subsides 
the deposit contains the carbon, sulphur, organic bases, 
and other injurious and irritating particles which 
formerly existed in a state of suspension in the atmo- 
sphere. Just as water is freed from objectionable sus- 
pended matter by the addition of an impalpable pow- 
der, or a mixture which gives rise to a fine precipitate, 
so probably is the air deprived of suspended impurities 
by the subsidence of the moisture particles in which 
the impurities become entangled. It is a matter of 
common observation that the air is remarkably clear 
after the subsidence of fog or mist. Wind or rain are, 
however, equally effective and much more agreeable 
agents in accomplishing this purification. If we can- 





not get rid of mists while we are beset with the peculiar 


not heretofore had experience in growing the grain to conditions which characterize the climate of this coun- 
plant a few acres as an experimental crop. The ground | ‘TY, We can at least make an attempt to prevent the 


should be well prepared, well fertilized and plowed 
deeply ; and then the grain sowed very thickly and 
harrowed in, leaving the land so that a scythe or mow- 
ing machine can easily run over it.—M. V. M., in 
Houston Post. 
ooo 
The Hydrophone. 

An ingenious electrical and telephonic apparatus 
for defending roadsteads, anchorages, and mine fields, 
by giving warning by visible and audible signals on 
shore of the approach at night or during thick weather 
of torpedo boats or other hostile vessels, has just been 
subjected to experiments extending over several weeks 
at the mining establishment in Stokes Bay, where it 
was witnessed in operation by Colonel Vetch, of the 
War Department, a committee of royal engineers from 
Chatham, and various officers belonging to the Ver- 
non. The instrument is called a hydrophone, and its 
inventor is Captain McEvoy, the well-known torpedo 
and submarine mining expert, formerly attached to 
the Confederate army. 

The hydrophone consists of two parts. One part is 


placed at the bottom of the water outside the anchor- | 


age or mine field at a depth of from five to fifteen 
fathoms, and the other is fixed in a station on the 
shore, and the two are electrically connected by cable 
at distances of from one to five miles. In the present 
instance the instrument was sunk in seven fathoms and 
about 300 yards off Fort Gilkicker. The submerged 
part consists of a bell-shaped iron case, three-quarters 
of an inch thick, 20 inches in height and extreme 
diameter, and weighing about 340 pounds. At the top 
is fitted a sensitive vibrator or diaphragm inclosed in 
a copper box. It is formed of a plate of ebonite with 
carbon attachments, and when the case is submerged 
the delicate mechanism is kept clear of the water by 
means of the column of compressed air, which is in- 
closed as in a diving bell. No sooner does a torpedo 
boat approach within a radius of half a mile or a man- 
of-war within a mile than the pulsations of her pro- 
pellers produce a vibratory movement inside the case. 
These vibrations are transmitted to the station on 
shore in the following manner : 

The electric current from the land battery passes 
through the vibrating mechanism and also through 
the apparatus on the shore, in the circuit of which is 
placed an instrument named a kinesiscope, which is 
somewhat of the nature of agalvanometer. By means 
of this the perturbations in the water are communi- 
cated toa needle flickering in a graduated arc, and 
when the oscillations become pronounced the needle is 
clutched by a magnet at the end of the are. Contact 
is thus made, and the vibrations in the submerged case 
are made visible and audible by means of flashing 
lights, the firing of a gun, and the ringing of a beil. 
Telephonic signals are also transmitted through the 
samecurrent. The whole of these operations were suc- 
cessfully performed in the presence of the visitors. 

The idea is that for coast defense a number of hy- 
drophones should be sunk in the approaches to a port 
or dockyard and connected with a central station, and 
that, as soon as one of them has given its warning of 
the neighborhood of an enemy, the information should 
be communicated to the threatened point by inde- 
pendent cables. It is contended, also, that another 
field of operations is open to hydrophones in danger- 
ous zones around certain well known headlands that 
are frequently fatal to shipping in dense fogs. Cap- 
tain McEvoy would connect a danger zone by means of 
hydrophones with the nearest coastguard stations. By 
these means a ship would be warned of the danger it 








emission of those particles into the air which convert 
that mist into the intolerable and irritating vapor ever 
known and remembered as London fog.—Lancet. 
—— +0 
A Word to Mail Subscribers, 
At the end of every year a great many subscriptions 
to the various SCIENTIFIC AMERICAN publications ex- 
pire. 
| The bills for 1893 for the ScrENTIFIC AMERICAN, the 
SCIENTIFIC AMERICAN SUPPLEMENT and the ARCHI- 
| TECT’S AND BUILDER’s EpITION of the ScrENTIFIC 
AMERICAN are now being mailed to those whose sub- 
scriptions come to an end with the year. Responding 
promptly to the invitation to renew saves removing 
the name from our subscription books, and secures 
without interruption the reception of the paper by the 
subscriber. 
| 





PRICES. 
The Scientific American (weekly), one year 
| Supplement of the Scientific American (weekly), one year 
Architect's and Builder’s Edition of the Scientific American 
CROUERITTA, CUP FON oo bs csee sh SoC Ssccccteccccccccasecs 
La America Cientifica, Spanish edition of the Scientific 
American (monthly), one year........ . eiecmne 
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5.00 


COMBINED RATES, 


Tha Scientific American and Supplement.................. $7.00 
The Scientific American and Architect's and Builder's Edi- 
WRcixsanvenccesnctscetieesantsens ebhbetie coeeene eieaiegups 5 00 
The Scientific American, Scientific American Sappiement, 

seen cvceesscoseedote 9.00 


| and Architect's and Builder's Edition 
| This includes postage, which we pay. Remit by 
| postal or express money order or check to order of 
|Munn & Co., 361 Broadway, New York. 
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Purifying Black Lead, 
The following are four processes which have recently 
'been patented for effecting the purification of black 
\lead, with a view to removing iron and other impuri- 
ties and obtaining the resulting product in a fine state 
of division : 

(a) Pulverized black lead is moistened with concen- 
trated nitric or sulphuric acid, or both. It is next 
washed till the wash water is free from acid, and then 
calcined. 

(b) The black lead may be heated with a solution of 
bichromate or permanganate and acid, and subse- 
quently calcined. 

(ec) Brodie’s process may be employed by substitut- 
ing nitric for sulphuric acid. 

(d) The black lead is heated with concentrated nitric 
or sulphuric acid, scooped out, washed, and calcined. 

To obtain a finer product, the black lead obtained at 
the end of these processes can, if desired, be thrown 
into water, stirred, scooped off, and dried. 

— - — > - 
Lubricating Compesiticn, 

A composition which is designed for use with bear- 
ings, commutator brushes, projectile covers, may, it is 
stated, be prepared by mixing plumbago in excess 
with wood or other vegetable fiber. The materials are 
mixed with water, and the plastic mixture moulded 
under pressure. The mould isso arranged that the 
water in escaping tends toset the fibers on end with 
regard to the bearing surface. When moulded the 
article is dried and impregnated with linseed oil, and the 
oil finally hardened by the application of heat. The 


process is patented. 
Sediine . Soap. 
In order to prepare a soap containing iodine it has 
been suggested to first iodize the fat or fatty matter by 
heating it with iodine, and then saponifying in the 
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usual way. 
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AN IMPROVED EXHAUST NOZZLE. 

The improvement shown in the illustration is de- 
signed to enable a locomotive to use a larger exhaust 
opening, which may be placed nearer the stack, thus | 
forming a milder and more continuous draught and 
avoiding much of the back blast on the fire, the milder | 
draught also drawing less sparks through the flues, and 
iacilitating the more complete combustion of the gases 
in the fire box and flues. The invention has been 








UMHOLTZS EXHAUST NOZZLE. | 


patented by Mr. Charles W. Umholtz, of Bristol, Tenn. 
I'ne stand pipe is connected as usual with the exhaust 
passages from the cylinders, and in its upper con- 
tracted end are held set screws engaging lugs pro- 
jecting from the lower end of a nozzle held in the re- 
duced end of the stand pipe, so as to form a space 
between the inner surface of the stand pipe and the 
lower end of the nozzle. Centrally above the nozzle is 
held an inverted cone secured to an arm sliding ver- 
tically in guideways on one side of the stand pipe, the 
arm being secured at the desired height by a set screw. 
The spreads the exhaust steam passing up 
through the nozzle, the spreading being increased or’ 
diminished by raising or lowering the cone. The use 
of the larger exhaust permitted by this improvement 
is also designed to afford relief from back pressure in 
vlinders, and it is claimed that the device will effect 


cone 


the< 
a material saving of fuel. | 
- >< 2 - 
THE HENRION DYNAMO. 
The machine we illustrate is of French design and 


manufacture, by M. Fabius Henrion, of | 
Nancy. The armature is of the 
disk ty pe and the three pairs of 
parallel circuits are coupled to- 
gether, so that only two pairs of 

required. Four or 
course, also be used. 
T of the machine is de- 
signed so that the top part can 
be lifted off, allowing the arma- 


being built 


brushes are 
six may, of 


1e frame 


ture to be removed with ease if 
such a necessity should arise. 
One of the wmost interesting 


points about this machine is the 
system of lubrication employed. 
The bearings are kept well oiled 
by the ring method; the rings, 
however, are made with numer- 
ous perforations, so that they 
pick up more oil than the usual 


smooth form. The bearings also 


contain strainers, so that the 
machine not only carries its own 
self-acting lubricator, but also 


an oil filter for each bearing. 
These machines are wound for 
any desired output, and are fre- 
quently made to compound up 
to allow for the loss in the leads. 

Industries 

—— eee 
vrabolane, 

The myrabolame of commerce 
consist of a mixture of the fruits 
of several species of 7erminalia, 
the principal being 7. Chebulla, 
T. bellerica and T. citrina. My- 
rabolams have for a long time 
been used in this country as a 
tanning material, and several 


|spatters and burns as it vaporizes. 





bodies, besides tannins, are present, and what advan- thrown out of the trough and rolled over the side up 

tages this drug possesses, if any, over other astringent | on long skids. Great saving of time and cost is thy< 

substances, that this analysis has been attempted. effected, twenty-five horse power being employed, 
Dr. Apery (of Constantinople) has very strongly re- | though some of the logs are of immense size. 

commended the use of myroblams in the treatment of 2+o+e 

dysentery and diarrhea, and also considers the drug AN IMPROVED BREAST COLLAR. 

to be cholagogue. He describes its effects in the treat- With the collar shown in the accompanying illustra. 

ment of dysentery as very remarkable.— L’ Union Phar- tion, the pulling strain is designed to be thrown on the 

-animal’s shoulder proper, the point of the shoulder 








maceutique, 1887. 


—> + +e 
Protection Against Frosts, 

The San Francisco Chronicle, in speaking of the dis- 
astrous freeze of last December and methods to pre- | 
vent a recurrence of the disaster, says that a Mr. | 
Everest, who was formerly engaged in manufacturing 
petroleum oils, has been experimenting for several | 
months with other materials for burning in place of | 
tar and brush, and has perfected an apparatus which | 
it is claimed will prevent the frosting of fruit even 
when the temperature falls as low as 18 or 20 and re- 
mains there for several hours. This heating apparatus 
has been placed throughout Mr. Everest’s eighty acre 
grove at a cost of over $2,000 and is being adopted 
by several other growers. “It will not be patented, 
and is a simple device that any horticuiturist may 
prepare. 

Briefly described, the contrivance consists of a 100 
gallon iron cask on each acre filled with oil, from 
which two pipes run along between the rows of trees, 
with half a dozen elbows to the acre twenty feet apart, 
over which are flat sheet iron pans into which oil 
Burning at the 
rate of one gallon per burner every hour, an intensely 
hot flame is made, which rises several feet and creates | being relieved from pressure, thus giving comfort to 
also a dense smoke which acts asasmudge. The cost the animal and permitting walking or running with 
of the plant is about $25 per acre, and the oil should the greatest ease. The improvement has been pat- 
not cost over $7 an acre in the coldest winter. Itis|ented by Mr. C. T. Cain, of Owensboro, Ky. The 
believed that this method will eventually be largely | collar is connected near its rear ends with the neck 
used, not only for citrus orchards, but also in growing | strap, and at its ends with the traces, in the usual 
winter vegetables wherever there is danger of frost.— | manner, and within the sheathing of the collar are 
Florida Agriculturist. | permanently shaped metallic shoulder plates. The 
A + 2 | plates are formed of steel or spring brass, so that they 

Log Hauling Apparatus, | will permanently retain their shape and yet yield 

One of the most unique mechanical devices resorted | sufficiently to be perfectly easy to the shoulder, each 

to of late is that for inclined and horizontal log haul-| plate being bent edgewise vertically in one portion, 





CAIN’S BREAST COLLAR. 








ing at the Hudson River Paper Pulp Mills. The 
arrangement consists of an endless detached chain 
running in a recess at the bottom of a trough, having 
special links with log teeth every five feet, and pass- 
ing over sprocket wheels whose centers are a hundred 
feet apart. The head wheel is twenty-five feet above 
the foot wheel, and the head end of the chain swings 
and can be raised or lowered by means of a small 
winch to suit the depth of the water. The logs are 
floated to the haul-up and, as they come around the 


|and having its rear end inclined downward and rear- 
ward to align with the traces, together with a par- 
ticular curvature and inclination at the forward end. 
The collar assumes the same shape as the plates, 
so that all strain on the point of the shoulder is re- 
moved and distributed higher up on the shoulder 
proper. The collar is left perfectly flexible between 
the shoulder points where it crosses the windpipe, and 
thus all liability of choking is avoided, while a much 
freer shoulder action is permitted than is possible 





foot wheel, are caught on the teeth of the chain and 


with a metallic bar extending throughout the length 





of the collar as heretofore. The 
collar also looks easy and coin- 
fortable and is ‘elegant and 
graceful in appearance. 

The Leather Industry. 

A separate building for shoe 
and leather exhibits, paid for by 
subscriptions of those engaged 
in these trades, is being con- 
structed at Chicago, at a cost of 
more than $100,000, and this 
building will contain, says the 
Shoe and Leather Reporter, not 
only illustrative exhibits, but 
gems of art. The possibilities 
of decorating with colored, var- 
nished, embossed, satin, Japan- 
ese and Oriental fancy leather 
will all be tested by experts 
whose aim will be to excel in this 
new field. It is likely to open 
an era of embellishment which 
will bring leather into more 
general use in the household. 
The Japanese leather embossed 
with the strangely bedizened fig- 
ures from real life in that coun- 
try will be an artistic revelation. 
This material is as thin as paper, 
but possesses great toughness, 
and is soft and yielding to the 
touch. It is being used in Eu- 
ropean drawing rooms in place 
of textile fabrics, for inside cur- 
tains. This is a new use for 
leather. The walls of the official 
rooms will be sheathed with up- 
holstery leather, and ceilings 








THE HENRION DYNAMO. 


species, particularly 7. bellerica and Chebulla, are used |earried up the incline at the rate of one hundred 
as medicines inthe East. Fall descriptions of the uses and twenty-five a minute ; on arriving at the top they 





of the fruits have been given by Hooper, Dymock, and | are discharged into a horizontal 


others, and an analysis of the fruits of 7. bellerica has 
lately been published. 

It has been suggested that commercial ae 
would form a useful addition to our list of astringent | 
drugs, and it is with a view of ascertaining what. 


log hauler, having 
head and foot wheel nearly six hundred feet apart, 
the whole being similarly constructed to the incline 
haul, the return chain supported by toothed idlers, and 
a deflecting piece is placed across the horizontal con- 
veyor, by which the logs, elevated by the chain, are 








frescoed with appropriate designs. On the walls will 
hang more than two hundred pictures (full size and ori- 
ginal colors), representing the shoes worn in every a¢e. 
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A CERATE for wounds, cuts, sores, burns, sealds, and 
the like: Resin, 44 pound ; clarified beef suet, 3 ounces ; 
boil a quarter of an hour ; add 2 ounces beeswax ; boil 
for a half hour longer, and allow to set, 
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THE HYGIENIC TREADMILL. 
(tymnasties are much in vogue at the present time, 








| up continually, or the feet will be thrown off the appa- 
|ratus. The amount of the exercise can be regulated 


and the apparatus illustrated herewiia is intended to | by raising or lowering with the serew. The higher the 
assist in the development of muscular force in a similar top of the inclined plane, the more violent the exercise. 
manner to that obtained by walking or running, with- | The effect produced by the rapid motion of the limbs 


ont the necessity of leaving the house and of being 
expend Co Sa of the weather. The appa-| equivalent to that obtained by running or a long | 


, is to produce a sensation of heat over the entire body, 


tus illustrated also gives relief to those troubled | walk.—Les Inventions Nouvelles. 


with obesity, as exercise with it tends to a reduction 


in weight without the fatigue attendant upon going 
to and from places where more scientific treatment is 


administered. 

it is composed of an inclined plane formed by a 
<eries of rollers kept in place by axles running in the 
side pieces, Which, with the pieces at the end uniting 
them, form the principal part of the apparatus. The 
rollers and their mountings rise and fall in a groove in 
the upright support, which is composed of two up- 
rights fastened together by cross pieces at several 
places. These upright pieces form the points of sup- 
port for the persons making use of theapparatus. The 





THE HYGIENIC TREADMILL. 


rollers are made of wood covered with cloth over 
stuffing, or covered with rubber, which gives greater 
purchase for the feet. The method of working is very 
simple. The person desiring to exercise mounts the 
rollers, which are set in motion by the weight of the 
body. By their motion they tend to carry the feet to 
the lower portion of the apparatus. This can only be 


counteracted by a brisk movement of the limbs and 


4nd 
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ROD AND RING EXPERIMENT. 
BY GEO. M. HOPKINS, 

A curious result of the combination of the force of 
gravity and of centrifugal force is illustrated in the 
annexed sketch. The experiment 
here illustrated is very simple, re- 
quiring for its execution only a 
rubber umbrella ring and a small 
rod or smooth string. The ring is 
placed over the rod and twiried. 
It keeps up its rotation while slowly 
descending, and it will persist in 
maintaining its motion when the 
rod is swung like a pendulum as 
shown in Fig. 2. By dextrously 
turnir g the rod end for end before 
the ring completes its excursion, 
the operation will be reversed and 
the ring will again travel down- 
ward. When the rod is held verti- 

leally, as in Fig. 4, the best results 
jare secured. A smooth string an- 
\swers a very good purpose when 
|strained in the manner shown in 
| Fig. 5, @. e., with the upper end of 
| the string grasped firmly by the 
| hand while the lower end is held to 
| the floor by pressure of the foot. 

| This experiment is capable of 

}some modification; for example, 

la pure rubber tube may be substituted for the string, 
|or, with a rod inserted in it, it may be substituted for 
the rod, and a light metal ring may be used instead of 
| the rubber ring. 

The explanation of the behavior of the rubber ring 
will be readily understood by reference to Fig. 6, from 

| which it will be seen that the line of contact between 
| the ring and the rod is oblique ; in fact, it corresponds 
'to a portion of the spiral described by the ring in its 
passage down therod. The friction due to the pressure 
resulting from centrifugal force prevents the ring from 
|'making a direct line of descent, while its inclined 





| position compels it to take a spiral course down the 


rod. 

The ring rolls by internal contact with the rod, but, 
to make one revolution on its own axis, it must roll 
around the rod nearly as many times as the diameter 
of the rod is contained in the internal diameter of the 
ring. 

~ ee 
'$OME OF THE “CHOLERA STREETS” IN HAMBURG. 


BY ANNESLEY KENEALY. 


will see a revival of some, at least, of its horrors—that, 
with the bursting of the new year’s buds, the seeds of 
disease, also having lain dormant during the winter 





feet, similar to walking or running, and must be kept 
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months, will rise again into existence and more or less 
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activity ; and it has been decreed that hygienic meas- 
ures shall be well afoot in order to trample down the 
noxious growth‘in summary fashion. But one cannot 
help fearing that there is in Hamburg soil too suitable 
for its quickening for this to be an easy task. 
Something may be done in the way of temporary 
sanitation, such as disinfecting, cleansing, and strict 
supervision of existent conditions; but between this 
and the springtime there is no time for such radical 
measures as are needed. Until a fresh water supply 
can be arranged—and this is a lengthy undertaking— 
people must continue to drink the Elbe water, which, 








It was believed in Hamburg during the “ terror) 
reign” of the recent epidemic that the coming spring | 


though it may not now contain cholera germs, is 





ROD AND RING EXPERIMENT. 


yet soimpure that its continued use deteriorates the 
health and vitality, so that its victims succumb readily 
to such germs when they do attack. And though the 
proclaimed “cholera-strassen” be rigorously closed, 
and their occupants compelled to find other quarters, 
this is but a drop in the cup, for there are too many 
such equally unhealthy “‘ strassen” to make it possible 
for all to be closed without further and most danger- 
ously overcrowding the poor streets into which their 
evicted tenants must pour. 

During the winter building operations must be prac- 
tically at a standstill, and the spring will be upon us 
almost before there has been time even to make plans 
of the new houses which are to rise upon the ruins of 
the old. Many thousands of persons must, therefore, 
continue to occupy tenement houses so closely crowded 


itogether that one can almost touch hands from the 


windows of opposite houses, with doorways so low 


that a man must bend his body to enter; while upon 


| the narrow, ill- paved footway more or less of the refuse 
| of the overfilled houses is thrown 


On one occasion, during my stay in Hamburg, ob- 
serving a quiet, orderly crowd in one of the main 
streets, I stood to see its cause. 1 found it arose from 
the fact of a number of work people, who, returning 
from some manufactory, were filing into the narrow 
street in which they dwelt. This was so constructed 
that the passage to it ran under part of a tall building 
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which blocked the whole upper entrance, leaving only | tors used for power purposes are of the Westinghouse 


a sort of doorway below, capable of admitting only 
one person at a time 
long and crowded one, two persons could walk 
abreast; and so they wended their way, turning off 
singly or in groups into the low, dirty doorways that 
led to what they called ** home.” 

To beams stretched across from house to house be- 
tween the upper stories lines were attached, from 
which many ill-washed, ragged garments drooped—I 
had been on the puint of writing “ fiuttered,” but that 
would indeed have been an exaggeration of speech in 
dealing with the powers of the languid air that stag- 
nated there 

The few opened iattice windows almost met across 
the street, so that close, unwholesome rooms practi- 
cally ventilated themselves into rooms equally close 
and unwholesome. That the atmosphere within was 
better than that outside I should have been glad to 
believe, but when I noticed sundry sickly-looking, 
sallow mortals come to the doors and windows and 
breathe in with evident relief the exhalations of the 
squalid street, ] was bound to conclude otherwise. 

And this was only one of many such which will 
certainly not be a thing of the past by the time 
the primroses come. A very eminent chemist, in the 
face of the inherent vitality of disease germs, has 
charvcterized disinfectants as dangerous on account 
of the faise security they engender; and certainly any 
attempt to destroy by means of disinfection the evil 
factors that must abound in “rookeries” such as I 
speak of, would exemplify the very dangerous pos- 
sibilities of the story of disinfectants. 

Only the wholesale destruction of these places, and a 
religious devotion to the flame of their remains, will 
meet the demands of the case. Until this has been 


synchronous type. The sub-stations are provided with 


Inside the street, which was a/| regulators, by means of which the attendants can regu- 


late the voltage of the distributing circuit independ- 


|ently of the generating plant. 
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IMPROVED RECORDING PRESSURE GAUGE. 


The gauge shown in the accompanying illustrations | 
| is designed to register extremely low ranges or varia- 


tions of pressure, such as those due to one-tenth 
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done, and the picturesque, gloomy haunts of disease 
have given place to the somewhat inartistic highways | 
of sanitation, we may not be surprised if the offended | 


Fig. 1.—DIAPHRAGMS OF GAUGE. 
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It follows that none of the diaphragms will be strained 
to their elastic limit, and all danger of the gauge tak. 
ing permanent sets will be avoided. In the applica. 
tion of the diaphragm tube toa recording gauge it is 
mounted on a back as shown in Fig. 2 A recording 
pen is attached directly to the end of the diaphragm, 
tube, and a clock is provided, as shown, timed to re- 
volve a dial, in the plane of movement of the pen, once 
in twenty-four hours. In Fig. 3 the gauge is shown 
|complete with chart ready for application. The smal! 
graduations on the chart indicate tenths of inches 
head of water. This form of tube is not limited t, 
recording gauges for light pressures only, but may be 
used for all ranges if the diaphragms are properly pro- 
portioned as to size and thickness of metal. 

The successful operation of this gauge was described 
by Mr. W. H. Bristol, the inventor, at the late meeting 
of the American Society of Mechanical Engineers, |; 
is manufactured by the Bristols’ Mfg. Co., Waterbury, 
Conn. 
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Valuable Astronomical Work at Harvard, 

Professor Pickering says in his annual report, just 
issued, that the Harvard Observatory astronomers 
made a great many interesting astronomical discover- 
ies last year, both in Cambridge and in Peru. They 
took 2,777 stellar photographs in Cambridge and 
nearly 2,000 in Peru. The examination of these plates 
| has, as usual, led to the discovery of a large number of 
interesting objects. Ten variable stars, in addition to 
the thirty-seven previously announced, have the hy- 
drogen lines bright in their spectra. Seven new vari 
able stars have been discovered this year by means of 
this property. The number of stars of the fifth type 
has been increased by eight, making the total number 
forty-five. The hydrogen line was shown to be bright 
| in the spectra of six stars in addition to those already 
|known. Photographs have been obtained of the spec- 
‘tra of eight planetary nebula, showing bright lines. 








household gods testify their wrath by epidemics like | of an inch or so in the head of water, as in the case of | The spectrum of the nebula surrounding some of the 


the recent one. 


| illuminating gas in street mains, where the total range , stars is unlike that of other gaseous nebule. Five 


And humanity is so essentially one large family that | rarely exceeds two ounces per square inch, or its | stars have been shown to have spectra of the fourth 


Dives is infected by the cholera-stricken Lazarus at his | 


gates. 


equivalent, four inches head of water. For such very 


Not only this, but Lazarus at the uttermost | low pressure it is necessary to have a very large area | 


| type. 
| 
An extensive series of observations was also made 


ends of the earth may, in his primitive ignorance of | for it to act upon, and this is afforded by employing a| upon Mars, and the relative positions of ninety-two 
sanitation, generate a bacillus which shall cross oceans | series of corrugated diaphragms, A, placed as shown | points upon the surface were determined by the mi- 


and eontinents and rivers, and fasten upon Dives of 


in eross section in Fig. 1. The diaphragms are ar- 


crometer. More than forty minute black points were 


distant race and clime, though he dwell on the very | ranged in pairs and joined, as shown, with a contin- | discovered, provisionally designated as lakes. The 
heights of sanitary science. So it behooves us to be| uous opening through the line of centers of the differ-| polar compression of the planet was also measured 


wary in this portentous coming spring. Our illustra- 
tions are from photographs by E. H. A. Schlitte, Ham- 
barg.—London Graphic. 
_—————_— 000000 OOOO 
Interesting Power Transmission Plant, 

The San Antonio Electric Light and Power Company 
recently turned on the electric lights in San Antonio 
Canyon, says the Los Angeles, Cal., Hapress, and 
everything was found to be in perfect shape for fur- 
nishing Pomona and vicinity with light and power. 
The wires have been run 
all over the city, and the 





power house is nearly com- 
pleted. The power plant 
is located in the San An 
tonio Canyon, where there 
is a minimum flow of 1,300 
eubie feet of water per 
minate, with a head of 
about 400 feet. The water 
is brought to the power 
station through 1.0 feet 
of ® inch and 690 feet of 
2% inch double 
sheet iron pipes, which 


riveted 


involves a ioss of head by 
friction by 12 feet. The 
laying of the pipe line ne- 
cessitated a rock tunnel 
1,800 feet in length, as well 
as several heavy open cuts, 
The power station is pro- 
vided with four deuble 
nozzle Pelton wheels, 34 
inches in diameter, coupled 
directly to the armature 
shafts of asmany Westing- 
house alternating current 
generators of 20 horse 
power each. The wheels 
run at 600 revolutions per 
minute. Two exciters are 
provided, which are also run by Pelton wheels! 
coupled to the shafts in the same manner, 20 horse 
power each. The current thus generated is carried 
on two No. 7 bare copper wires seven miles down the 
canyon to a point where they diverge, one running to 
Pomona, 15 miles, and the other to San Bernardino, 28 
miles. By means of transformers the potential is raised 
at generating station to 10,000 volts and the current ecar- 
ried at this pressure to sub-stations located just outside 
the cities named, where, by means of step-down trans- 
formers, it is reduced to about 1,000 volts, and then dis- | 
tributed for both light and power purposes. The mo-| 
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| ent pairs, thus permitting the pressure to exert itself 


simultaneously on the interior of every pair, the effect 
of variations being to produce an elongation of the 


|whole. This arrangement of diaphragms is employed 


in the construction of certain self-registering barome- 
ters, the small motion of the diaphragms being made 
available by a train of multiplying mechanism. In 
the gauge the disadvantage of using multiplying de- 
vices is entirely obviated by securing a flexible strip, 
B, along the edges of the diaphragm tube, as it night 
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PRESSURE GAUGE. 


be called. The effect of applying the flexible strip is 
two fold: first, it stiffens the diaphragm tube as a 
whole ; and second, it performs the most important 
function of resisting the tendency of the pressure to 
elongate it, which naturally results in producing a 
greatly multiplied lateral motion. 

As in the sinuous tube, the motion thus produced by 





Fig. 3.-PRESSURE GAUGE READY FOR APPLICATION. 





variations of pressure is ample for directly indicating 


| or recording in connection with a moving chart. By 


the use of a large number of diaphragms, as shown, it 
is evident that the change of form of each individual 
member is very slight for complete range of pressure. | 


and appeared to be greater than that indicated by 
| theory, which may be due to an excess of clouds in the 
equatorial regions. The presence of the dark and 
narrow streaks, called canals by Schiaparelli, has been 
confirmed, and various measurements of them have 
been made. The clouds projecting beyond the limb 
and terminator have been studied, and their height 
has been found to be at least twenty miles. Two large 
dark blue areas have been detected on the planet, and 
other portions have been noticed to be subject to 
gradual changes. 

Many new double stars 
were also found south of 
30°, between 12h. and 18h. 
The August occultation of 
Jupiter was observed both 
visually and photographi- 
cally ; also the new star in 
Auriga and Swift's comet. 
Stations have been estab- 
lished at Mallendo, 100 feet 
above sea level; at La 
Joyce, whose elevation is 
4,150 feet; at the observ- 
ing station, 8,060 feet high; 
and at Chachani Ravine, 
16,650 feet high. 

a 
New Liquid Glue. 

Erich Brand makes an 
animal glue, which is al- 
ways ready for use and 
keeps any length of time, 
by dissolving 0 kilo- 
grammes of borax in 100 
kilogrammes of water, add- 
ing to the solution when 
boiling 4 kilogrammes of 
90 per cent calcined pot- 
ash. and adding this mix- 
ture vhile boiling to 1,450 
kilogrammes of hot glue 
liquor, showing = density of 12° (Baume). 

Boro-BoRAX is a new preparation, discovered by Jae- 
nieke, which is formed by mixing equal parts of borax 
and boric acid in boiling water. When the water cools 
the greater part of the substance crystallizes out. Its 
antiseptic and therapeutic properties resemble those of 
borie acid, but it has a neutral reaction and is much 
more soluble. At ordinary temperature, 16 parts of 
boro-borax dissolve in 100 of water ; at 100° F., 30 parts 
dissolve in 100 of water; while boiling water dissolves 
70 per cent, 
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Over Ninety-seven Miles per Hour, 

Lately we recorded the unprecedented feat performed 
hy engine No, 385 of the Central Railroad of New Jer- 
ov, running a mile in 39'¢ seconds, or at the rate of 
»-7 miles per hour. This engine has again broken the 
record, like Naney Hanks, and can justly lay claim to 
being the fleetest thing on wheels in the world. 

On November 18 it made a mile in 37 seconds, and 
the next sueceeding one in 88 seconds. Engineer Henry 
Beck, who made the previous record with the engine, 
was at the throttle, and Fireman David Blake was at- 








tending to the steam pressure, which was kept at 180 
younds, 

Between Columbia Avenue, Philadelphia, and 
Wayne Junetion the 385 ran 40 miles an hour on a 
spurt. Three minutes were consumed here, and the 
train then started on its 85-mile run to Jersey City. 
Before much speed was developed there was a slow- 
Jown for Tabor Junction, where the tracks join those 
of the old North Penn. Road. Between Tabor and 
Jenkintown the train was flagged, and the grade up 
hill was 78 feet to the mile; five miles of the distance 
was covered in four minutes. 

There was some fine running between Jenkintown 
and Langhorne, 13 miles apart. The schedule was 14 
minutes. The start was made out of Jenkintown two) 
minutes late, and shortly after the train was under 
way a mile was made in 44 seconds. Between Somer- 
ton and Parkland, a distance of five miles, the longest 
time for a mile was 42 seconds, the first mile being run 
in 42, the second in 41, the two following miles in 40, 
and the last mile of the spurt in 42 seconds. This speed 
was between 86 and 90 miles an hour. The five miles 
were made in 205 seconds, which broke all records for 
a five-mile run, being 87°8 miles per hour. 

After passing Neshaminy all previous records were 
broken, and the 385 reduced her own unsurpassed run 
of 30\¢ seeonds for a mile to 39 seconds. 

Bound Brook was reached on time, but on pulling 
out the train was flagged, and when Plainfield was 
reached was three minutes late. 

“Now watch her,” said Engineer Beck, as he flew by 
Fanwood. The mile post was just beyond the station 
and the chronograph snapped as the engine shot by, 
and the long split-second hand started around the dial. 
It was this mile that was covered in less time than was 
ever traveled in, and when the next mile post shot by 
in the rear the time on the dial was 37 seconds—97°3 
miles per hour. The train flew on with unabated speed 
and the chronograph was snapped as the next mile 
post was passed. The time for the two miles was ex- 
actly 75 seconds. This made the greatest record for, 
one and two miles, as the performance between Jenkin- 
town and Langhorne did for five miles. 

[It is reported that there was no preparation what- 
ever made for the test. ‘“‘A more unfavorable time 
could not have been chosen, as the rain poured in tor- 
rents during the day and only ceased half an hour be- 
fore the time scheduled to leave Philadelphia—5:15 
P. M.” 

Bot is it true that this was an unfavorable time for 
such a test of speed? In our opinion it was a most | 
favorable opportunity. But for that drenching rain | 
we might not now record this unprecedented perform-| 
ance. The rain wet the rails and the lubricating qual- 
ity of water acted to greatly reduce the rolling friction 
of the wheels upon them. The reduction of this fric- | 
tion was the same as an addition of power in the loco- | 
motive, and the speed attained in consequence should 
suggest some thought concerning this form of friction 
and its action in increasing the resistance of trains.— 
Epitor.}—WNat. Car Builder. 

The Light of Planets. 

The question as to whether the light of planets is 
capable of casting shadows must have, especially dur- 
ing the last few months, been in the minds of many, 
says Nature, and perhaps many observations have 
already been made, but unfortunately not published. 
With regard to this question, L’Astronomie for No- 
vember contains two notes, the first of which, communi- 
cated by M. Marcel Moye on August 30, relates to the 
planet Mars. His observations were made just before 
the meridian passage and in a room where the light of 
the planet could enter the open window. In this way 
white paper, invisible in the corners of the room, was 
easily distinguished when placed on the wall opposite 
the window, while one could see well the shadows be- 
tween the fingers of the hand ; placing a newspaper in 
the light of Mars, only the place of the table and the 
number of the words could be recognized, but not read, 
“s was the case with Jupiter. M. Moye concludes then 
that Mars certainly casts shadows, less strong than 
those of Jupiter, but still appreciable. 

In the note on the light of Venus, M. Leon Guiot tells 
us that on August 29, when about to get up to observe 
Jupiter, he was astonished at the brilliancy of the light 
that entered his window. Observing his watch, which 
Was hanging on the wall, he was actually able to trace 
its shadow on the wall, for he says that all was visible 
“sin the light of the moon; one could even read the 
newspaper. It was about this time that Venus was 














constantly seen with the naked eye in full daylight. 


Scientific Awerican. 


Cut Nails vs. Wire Nails, 

A series of interesting and valuable tests to decide 
the much controverted question as to the comparative 
merits of wire nails and cut nails have been made re- 
cently at the United States arsenal in Watertown. 
The relative value of these two kinds of nails has 
always been a subject for many conflicting and confus- 
ing claims on the part of competing manufacturers, 
and it is a matter on which builders and others inter- 
ested are far from being satisfied. An agreement was 
recently reached among some prominent manufac- 
turers tosubmit the matter to a decisive test which 
should demonstrate the real facts beyond possibility of 
argument. The use of the government's testing ma- 
chine at the Watertown arsenal was secured, and the 
tests are being made by a committee representing 
manufacturers in all parts of the country, under the 
direct supervision of Major J. W. Reilly, commandant 
of the arsenal. 

At the first test the size of the cut nails tested ranged 
from 11, inch, three penny, 764, to6inch spike nails, 
forty penny and sixty penny, six to seventeen to the 
pound. Wire nails to correspond as nearly as possible 
were used, The nails were driven into a well seasoned 
spruce plank to a depth of precisely four inches, The 
weight of the nails differed only two grammes, the 
wire nails 214 and the cut nails 212 grammes. 

In the first test a force of 733 pounds was required to 
draw the wire nail and of 836 pounds to draw the cut 
nail of similar size. The second wire nail was pulled 
with 673 pounds and the cut nail with 742. The third 
wire nail required 675 pounds of pressure, the third cut 
nail 804, the fourth wire 594, the fourth cut 964. These 
were the character of the variations of the fifth and 
sixth nails. The seventh wire nail was pulled with 879 
pounds pressure, but 1,200 pounds of force was re- 
quired to draw out the cut nail of hke size. Every 
eare was taken to have the tests strictly fair and ac- 
curate. The results from the initial tests were highly 
satisfactory to the manufacturers and advocates of 
the cut nail. 


The Galveston Deep Well, 
An interesting experiment was recently concluded in 
Galveston, Texas, in the boring of an artesian well 
over 3,000 feet in depth. The water supply of the city 


is furnished by 13 artesian wells, varying in depth from 
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match makers could decrease its harmfulness in this as 
in other respects if they desired to do so.—IJnsurance 


World. 
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The Canals of Mars, 

The late opposition of Mars and the reobservation 
of the doubling of the canals has brought forward 
many theories relative to this very curious phenomenon. 
There seems to be no doubt now, says Nature, that 
this doubling is not due to instrumental deficiencies, 
or even to an optical delusion caused by the fatigue of 
the eyes; but that it is a real observed fact, and there- 
fore requires a rigid explanation. 

In Comptes Rendus (No. 18) for Octeber 31, M. Stanis- 
las Meunier relates another possible cause, and illus- 
trates the phenomenon experimentally. The experi- 
ment is as follows: He takes a polished metallic sur- 
face and on it traces a series of lines and spots, repre- 
senting as nearly as possible the Martial surface as seen 
by us, and illuminates it all by sunlight. He then 
stretches at some distance (a few millimeters) from it a 
fine transparent piece of muslin. Looking at the sur- 
face through this medium, he finds that all the lines 
and spots are doubled. A fact observed by M. Schiapa- 
relli is that the canals, when doubled, are not always 
exactly parallel, and that sometimes there is an ** as- 
pect de nebulosité.” These and other peculiarities are, 
according to M. Meunier, reproduced by simply uudu- 
lating the muslin. 

His explanation is that the solar light is reflected 
from the planet's surface very unequally, that from the 
continents exceeding that emitted by the deeper parts, 
seas and canals. Although the atmospbere is a limpid 
one, we are unable to see its motions; but if, as he 
says, the aerial envelope includes a transparent veil of 
fog at a suitable height, a contrast would be produced, 
as was the case with the muslin, by the production of 
shadows. This explanation of the phenomena of 
shades by reflection, if valid, should, of course, hold 
good for the planet Venus when properly situated, and 
that it is not observed on the moon is only another 
proof that our satellite has no atmosphere. 

ee ee ee ee 
Lengthy Aerial Voyages, 

Two very interesting balloon ascensions took place 
at the end of the month of October. Mr. Mallet 
started at 6 o’clock in the evening of Sunday, October 








825 to 1,350 feet, but the water is totally unfit for 
drinking and domestic use. The city concluded to in- 
vest $75,000 in order to procure asupply of pure water. 
The well was started with a 22 inch casing. Inside 
this casing a 15inch pipe was sunk to a depth of 870 
feet, and inside of this a 12 inch pipe was telescoped to 
a depth of 1,500 feet. Then a 9 inch pipe was tele- 
scoped to a depth of 2,363 feet. A 6 inch pipe was then 
inserted and a depth of 8,070 feet 9 inches was reached. 
No water was found nor was any rock penetrated. 
The contractors have complied with their contract, 
which was to bore to the depth of 8,000 feet, were paid 
$76,000, and further work abandoned. 

The well is the deepest on the seacoast in the United 
States, and a description of the different strata pierced 
by the boring is interesting. From the surface to a 
depth of 46 feet there was a stratum of gray sand, 


thence to a depth of 64 feet was a layer of red clay | 


and shells, thence to a depth of 100 feet was a stratum 
of blue clay, sea shells and fragments of rotten wood. 
From this to 315 feet sands and sea shells were en- 
countered, and from that depth to the 815 feet level 
sand and clay were discovered. From the 815 feet 
level to the depth of 1,288 feet sand, clay, sea shells 
and decayed wood were found, and from that depth 
to the 3,070 feet level varying strata of sand, clay 
and large logs were encountered. At the very bot- 
tom of the hole a bed of sea shells was struck. The 
contractors expended $63,000 before they completed 
the work. 
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Matches, 

If the worthy gentlemen who control a monopoly of 
the trade in matches in the United States will give ear 
to reason, they will improve the quality of their pro- 
duct, even if in so doing they have to sacrifice a tithe 
of their present profits. Some of the matches now sold 
are a nuisance because of their unreliability, while 
others are a constant source of danger to property, if 
not to life, even in the hands of careful people. A 
portion of these latter drop a portion of the inflamma- 
ble composition invariably, and if it happens to light 
on combustible material, a fire is pretty sure to result. 
Much clothing has been ruined in this way, and no 
end of profanity provoked. Another class of danger- 
ous matches is the kind so highly charged with explo- 
sive that when struck a part of it flies through the air 
to a considerable distance, and is likely to do harm to 
whatever it happens to reach in its flight. At least 
one instance is known where the sight of an eye was 
lost through material from one of these pereussion 
matches, to say nothing of less serious hurts and an- 
noyances following their use. The match plays an 
important part in increasing the fire losses of the 
country, and will no doubt continue to do so until 
human ingenuity evolves a substitute for it. But the 








28, from the La Villette gas works, in a balloon of 28,- 


660 cubic feet capacity. The aeronaut took an easterly 
direction and passed over Chalons, Metz, Coblentz and 
Frankfort. The descent was effected at Wallen, in 


Hesse (Germany), on the other side of the Rhine. The 
balloon touched earth in the midst of a snow storm at 
half past 6 o’clock in the morning of Tuesday, October 
25. Thetrip lasted 36h. 30m. No balloon has, up to 
the present, remained so long in the air. 

On Wednesday, October 19, Mr. George Bans started 
for a voyage of long duration, in a 120,330 cubie foot 
balloon, in company with Messrs. William Soxsa, 
George Besancon and Louis Baisses. The inflation, as 
in the former case, was effected at the La Villette gas 
works. On account of a rain, the start could noi be 
made until seven minutes past ten in the evening. 
Three batteries of accumulators furnished a brilliant 
| illumination of twenty-five incandescent lamps around 
ithe car. The latter carried also an electric lamp, 
registering barometers, etc. The balloon directed 
itself toward Pithiviers, Orleans, Chateauroux and 
Confolens, and landed under excellent conditions at 
Marsac, near Angouleme, at 5 o'clock in the afternoon 
of Thursday, October 20. The trip of about 270 miles 
was etfected in 19 h. 13 m.-—La Nature. 


People Who Fali Safely. 


A fall, as a rule, injures a drunken man much less 
than a sober one, because, the controlling power of 
the mind being rendered nil through intoxication, the 
body falls as an inert mass, and thus the chances of 
injury are lessened, fcz, strange though it may appear, 
it is no less a fact that the most numerous cases of in- 
jury arising from a fall are caused by the effort, volun- 
tary or otherwise, to avert the consequences, thus 
straining the muscles and tendons. Very rarely are 
injurious effects from a'fall known in a lunat ie asylum, 
for the same simple reason—-the mind has no influence 
over the action of the body. And it is a remarkable 
and well known fact to those who have to deal with 
such cases, adds the Boston Herald, that whatever in- 
juries are so caused heal much more rapidiy than in 
the case of sane people, the mind having more to do 
with retarding or assisting nature’s efforts than is 
generally known or realized. 
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Opening of the Elevated Raliway, Liverpool. 

The first train on the Overhead Electrical Railway, 
Liverpool, was run on November §, earrying the direc- 
tors and their friends. The trip was very satisfactory, 
the behavior of the main engines and dynamos being 
all that was anticipated, and the experiments indicated 
a very successful issue. The construction of this rail- 
way resembles in general appearance that of the Sixth 
Avenue elevated railway, New York City. 
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METROPOLITAN SEWERAGE SYSTEM SURROUNDING 
BOSTON. 
BY B&B. @. UNDERWOOD. 

A glance at the map shown on our front page, 
specially engraved for us by the American Bank Note 
Company, from data fur- 
nished by the Sewerage 
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pumping station is of a stable character, there is| At Deer Island pumping station all of the sewage 
ample {frontage on a navigable river, and the sur- is to be pumped a height varying with the height 0; 
roundings are such that a pumping station would be|the tide from 10 to 20 feet. It is conveyed along the 
unobjectionable. The pumping plant may consist at island 1,000 feet through a sewer 6 feet wide and of 
first of three centrifugal pumps and three compound | varying height, then through two conduits buried 0, 
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magnitude of the work 
and why it was necessary . 
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for the State to appoint a 
commission to superintend 
the construction. 
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the harbor side of the ba; 

below low water, for 2.000 

feet, and rising near the 

end to about low tide a; 

the outlet. Here, on the 
| north border of the mai), 
ship channel, the ends o/ 

/ the conduits will be se 























The importance of hav- 
ing work of this kind tho- 
roughly done and ander an 
intelligent supervision is 
very evident, and the cities 
and towns interested have 
reasons to congratulate 
themselves on the high 
character of the’ commis- 
sioners and the qual- 
ity of work insisted 
upon by the chief 
engineer CHELSE 
By act of the Mas- 
sachusetts Legislat- 
ure, approved June r 
7, 1889, the governor AND CATCHER 
appointed Hosea 
Kingman, Tilly 
Haynes and Robert 
T. Davis, and later 
Harvey N. Collison, 
commissioners to pro 
vide for the building, 
maintenance and operation of a system of sewage dis- 
posal for the Mystic and Charles River valleys. Mr. 
Howard A. Carson, of Malden, was selected chief engi- 
neer, and during the past two years the many thou- 
sands traveling to and from Boston from the places 
embraced in the district have been more or less 
familiar with the methods of sewer construction em- 
ployed, some of which we illustrate in this connection. 








The method recommended by the State Board of 
Health was that of “discharging crude sewage into a 
strong tidal current that will convey it to sea, whence 
it cannot return.” After careful examination, Mr. 
Carson found that the best outlet for the discharge of 
crude sewage was a little west from the Beacon, which 
is one-third of a mile south of Deer Island. The out- 
let at Deer Island Beacon is directly into a tidal cur- 
rent more than fifty feet deep, in which the velocity 
of more than two and a half miles an hour is much 
greater than that in the sewer, and the scouring effects 
of the currents, reversed twice daily, will readily remove 
everything which the sewer can bring there. 

The most distant point is 1744 miles from the out- 
let. near the line between Stoneham and Woburn. 
Here the sewer is about 48 feet above low tide and 
the diameter is 15 inches. The sewer will extend down 
the valley through East Woburn and Winchester High- 
lands to the Mystic Valley. Here it will receive two 
15 inch branches from Woburn and will continue along 
the Abbajona River in Winchester to West Medford. 
The West Medford invert is.about 8 feet above low 
tide and diameter 4 feet 6inches. Here it will receive 
sewage from the Alewife Brook branch, and then con- 
tinue through Medford Center and Wellington to Mal- 
den River, with diameters increasing from 4 feet 6 
inches to 5 feet. The bottom of the sewer here reaches 
the level of low tide. Passing under Malden River 








by two conduits, the route of the sewer can be traced 
on the map on front page. The Chelsea River is 
crossed by two conduits. The siphon under Chelsea 
River is located between the highway and railroad 
bridges—see diagram drawing. The ground for the 


MANNER OF SEWER CONSTRUCTION—CARSON TRENCH MACHINE AT WORK. 


eurely protected from th, 
action of the sea. The 
bottom rapidly slopes from 
the ends of the conduits tv 
a depth of more than 50 
feet below low tide. 

The outlet sewer for the 
lower valley of Charles 
River embraces the follow. 

ing places: Waltham 


SN 


Newton, Watertown. 

‘ Brighton, Brookline 

7 BOSTON - 

EAS anda part of Boston. 

A The sewage carried 

CHELSEA OREER we = in a similar manner 
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SECTIONAL VIEW-—CHELSEA AND EAST BOSTON TUNNEL. 


condensing engines, capable of lifting 160 cubic feet 
per second 20 feet, this plant to be increased at a 
later date. 

The type of pumping engines will not be decided 
until next spring, when tenders will probably be in- 
vited for different kinds, for this and three other 
pumping stations. The brick sewer will continue to 











as that of the North 
Metropolitan D is- 
trict to Moon Island. 
and there discharged 
into the sea. The 
following table gives 
the estimate of 
population in 1890 
and 1930, the cubic 
feet of sewage per head per day and the cubic feet 
per second in 1930. The estimate which was published 
in 1889 was based upon the census of 1885 and earlier 
years, and was about 10 per cent less than the one 
finally adopted for construction. The sizes of the sew- 
ers have been increased accordingly. 





Estimated Popula- Cubic Feet Sewage 











Addison Street, where it will receive the main inter- 
cepting sewer of East Boston. The East Boston 
pumping station is to be situated here. 

The sewage of all the towns through which the 
main sewer has passed, in fact of all the towns north 
of Mystic River, is brought to East Boston without 
pumping. 


























IPopalation accord-| tion by Sewage 
ing to U.S. Census.| Commission. Per head Per 
per day. | second. 
1880, 1890. 1390. 1930. 
Arlington .. 4, 5,629 | 5,000 | 10,000 30 3°47 
Belmont...... 1,615 2,098 1,900 4,000 30 1°39 
Cambridge....| 52, 70,028 | 67,000 000 3 | 265 
Charlestown 36.760 45,950 | 40,900 | 64 100 30 22°24 
Chelsea....... 21,782 27,909 | 27,800 49,100 wo 1701 
East Boston 28, 35,150 | 82,100 | 56.000 » 19°42 
Everett....... 4,159 11,068 7,200 | 29,000 30 1001 
Malden 12,017 23,081 | 17,900 | 52.000 30 18° 
Medford 7,573 11,079 | 10,100 | 22.000 30 7°63 
Melroee...... 4.560 8,519 7.000 | 20.000 30 64 
Somervilie....| 24,933 40,152 | 34,800 | 82,000 35 83°18 
Stoneham ....| 4.800 | 6.155 | 6.700| 11.300 30 3 92 
Winchester...|; 3,808 4,361 5,000 | 10,300 30 3°58 
Winthrop. | 1,068 2,726 1,900 8,100 30 278 
Woborn.......) 10,981 | 13,499 | 13,300 | 23,500 30 8'16 
Totals ...... | 218,954 | 906,854 | 278,600 | 571,800 - 210°43 
The following is the estimated cost of the North Me- 
tropolitan Sewerage System, providing inlets for all 
towns in previous table and with outlet at Deer 
Be vcdnasubocvestccees Hecigiiliicnndeegamnetinasen $4,150,453 
Cost of additions to the work up to 1980............. 224,400 
Total cost of work up to 1900............... $4,383,853 
The estimated cost of the Charles River Valley Sys- 
WOME MB, .cececceseccscccvccceccccccsces sesesessececs 804.245 
Making a grand total for both systems of........... $5,188,096 


The amount expended and liabilities incurred by 
the sewerage commissioners up to September 30, 
1892, for both systems, was, in even figures, about.. $2,600,000 
Ground was first broken for the metropolitan sewer- 
age construction in May, 1890. There are now twenty- 





Of the cities and towns south of Mystic River, the 
sewage of Arlington and Belmont, of 
the west ends of Cambridge and Som- 
erville, part of Medford is brought by 
the Alewife Brook branch and will be 
pumped a height of about 14°6 feet into 
the main sewer near West Medford. 
The sewage from Charlestown, most of 
Cambridge anu Somerville and ‘part 
of Med‘ord will be brought by the 
Cambridge branch sewer to a pump- 
ing station near the middle of the 
Mystic River, at Malden Bridge. The 


about 12 feet. The sewage will be con- 
veyed under Mystic River by two con- 
| duits ; after it has passed the pumping 
station, the sewage will be conveyed 
in a brick sewer 6 feet 6 inches in 
diameter to the main sewer in Everett. 

At East Boston the sewage of all 
the towns except Winthrop is pumped 
to the height of about 15° feet and 
conveyed in a brick sewer 9 feet in 
diameter, having its invert about 3°1 
feet above low water at the upper 
end, passing through Breeds Island and Winthrop to 
another pumping station in Deer Island, a distance of 
about 5 miles, where the invert is about 8 feet below 
low tide. Belle Isle Inlet and Shirley Gut are each 
crossed by inverted siphons, 


sewage is here raised by pumping| | 


‘five gangs at work. Measured by its proportional 
value, between half and three quarters of the total 
work has been completed, and about nine per cent 
‘more now is under contract. Surveys, studies, and 
plans have been made for a considerable portion of 








the remainder, and, unless some unforeseen delay 
occurs, the whole work may be completed in 1894. 

The views which we give on our front page, of the 
actual construction of the sewers, were taken from 
photographs, and show what thousands of our readers 
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have seen in Chelsea, Medford, and Malden, as well 
as in many other sections of the district. The ma- 
sonry work, shown at bottom of our front page, will 
give an idea of the magnitude of the work as well 
as the concrete invert and the tunneling view on the 
second page. The view of upper part of centering for 
sand catcher shows the top of the centers, laggings, 
ete., and will, perhaps, serve to convey an idea of the 
immense amount of detail work necessary in a work 
of this kind. We also give a sketch of the proposed 
pumping station at East Boston, where the sewer 
crosses under Chelsea Creek with the sand catcher in 
position. The diagram as given shows mean high and 
mean low water levels. 

We also show a profile diagram of the main inter- 
cepting sewer, showing approximate mean low water 
of the sea, character of the ground in profile section as 
judged by soundings and surface indications, and in- 
dications of the size and grade of sewer. This diagram 
is taken from a preliminary report made to the Legis- 
lature in 1889. Most of the sewers have been built 
larger than originally designed, to correspond with the 
inereased population as determined by the census of 
1890. 

It will be noticed that the Carson trench machine is 
largely used in the construction of these sewers. A 
| detailed view of the operations of this machine is 
| given on page 390, from which will be seen the com- 
| paratively small area of street disturbed during pro- 
gress of sewer construction when it is used. This 
machine or one like it is a necessity for many portions 
of the work, such as crossing the marsh, as shown in 
view in Malden on front page, where teams could not 
be used. The detail drawing, supplemented by the 
other views, explains the system so clearly that we do 
not thifik a detailed description necessary. 

During the past year about 13,000 tests have been 
made to aid in selecting such kinds of cement as are 
| best adapted to this work, and pains have been taken 
to make these tests of a practical character. Greater 
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Our thanks are due to the commissioners and chief 
engineer of the Metropolitan Sewerage Comuission 
for the many facilities granted us in the preparation of 
this article. 

ee ee ee ee 
The Astounding Military Force of Europe. 

The official data relating to the growth of European 
armies are set forth in a pamphiet which has just been 
published in Paris by Captain Molard, of the Military 
School of St. Cyr. 

It appears that in 1870 the soldiers and militia of 
France nominally amounted to 1,330,000 men, but as is 
well known, only a fraction of these could be promptly 
mobilized and turned to account against the Germans. 
On paper Germany had a slightly smaller force, 
namely, 1,300,000, but proportionally a much larger 
could be at once placed in the field. At the same 
epoch the military establishment of Russia comprised 
1,000,000 soldiers, that of Austria 750,000, that of Italy 
570,000. Switzerland had 150,000, and Belgium 95,000. 
Including England, Spain, Portugal, Denmark, Sweden, 
Norway, and the Balkan States, for which details are 
not given, the whole of Europe in 1870 could, at the 
utmost, put 7,000,000 men in active service, 

What is the situation to-day? This year the French 
army has risen to 2,500,000, the Russian to 2,451,000, 
the German to 2,417,000; the Italian, which now oc- 
cupies the fourth place, to 1,514,000; the Austrian to 
1,050,000 ; the Swiss to 212,000 and the Belgian to 
128,000. In most of these countries the expenditure 
for military purposes has more than doubled since 
1869, and in Switzerland the increase has been much 
greater. Viewed collectively, Europe now spends more 
than a thousand millions of dollars annually on her 
fighting force, which already amounts to 12,500,000, 
Such figures, however, give but an imperfect idea of 
the state of things which will presently exist as soon 
as the new military laws shall have come into full 
effect. Then the German army will comprise 5,000,000 
men; the French, 4,350,000; the Russian, 4,000,000; 
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were mixed in the same proportions as used on the 
work than on those made with neat cement. All of 
the briquettes for testing are now placed in tanks 
where the water is continuously renewed. In addition 
to tests for indicating the strength of the different 
kinds of cement, other tests of various kinds have been 
made, including some to indicate changes in volume 
which take place under different conditions while crys- 
tallization is going on. 

The interior cross sections of the metropolitan sewers 
have not usually differed very much from a circular 
shape. In the deviation most extensively used the 
horizontal diameter is about 6 per cent less than the 
vertical and the invert is flatter than a semicircle. In 
this shape the area, perimeter and the thecretical 
velocity, when flowing more than one-sixth full, differ 
but little from the corresponding elements in a circle 
having the same height. In actual construction under 
the conditions that usually obtain on our work this 
shape is more stable when entirely completed than a 
circular shape, but more care is required during con- 
struction to prevent injury to the invert. 

In a number of places the norma) shape of the sewer 
has been considerably and abruptly widened and flat- 
tened to pass under culverts, sewers, and other objects 
whose positions could not be very much changed. 
These widened and flattened sections may act to some 
extent as sand catchers. Those that occur on the 
North Metropolitan system will aid the sand catchers 
which are required at the siphons. The work is mak- 
ing good progress, and when the extent of ground 
covered is considered, and the many difficulties en- 
countered, such as crossing railroads, creeks, marshes, 
ete., etc., we think the residents of the district have 
good reason to congratulate themselves on the near 
completion of this system, which will add so much 
to the comfort and healthfulness of this section. 

There are five pumping stations required to lift the 
sewage so it will flow to the outlets. They are located 
near West Medford, Somerville, Chelsea, and on Deer 
Island in the North Metropolitan District, and near 
Savin Hill in the Charles River Valley District. These 











reliance was placed on those in which sand and cement | the Italian, 2,236,000; the Austrian, 1,900,000; the Swiss, 


489,000; and the Belgian 258,000. Altogether, Enrope 
will be able to dispose of not less than 22,000,000 
soldiers, or 15,000,000 more than she had in 1869. Such 
is the price which she has to pay for Germany’s seizure 
of Alsace-Lorraine. It is at least possible that her 
fighting force might be cut down by two-thirds to 
morrow were those provinces restored to France. 
N. Y. Sun. 





An Eye-Opener on Coinage. 
Superintendent Allen, of the Butte and Boston Min- 
ing Company, of Montana, has sent a letter to the Se- 
cretary of the Treasury offering to make any amount 
of much better silver dollars for ninety cents apiece 
than are at present in use. Mr. Allen takes the posi- 
tion that counting silver at 85 cents per ounce, the in- 
trinsic value of a silver dollar is only 65°71 cents. He 
would put in each dollar 400 grains of pure silver, 
whereas the present dollar only contains 3714 grains, 
and he would number and letter each coin, so that the 
government would not be compelled to redeem dupli- 
cates, asafeguard now neglected. Mr. Allen says he 
would reap a profit in coining while the price of silver 
was anywhere under 129°29. The letter adds : 

“While it has always been possible to recognize 
counterfeit paper money, the present silver coin can be 
produced at a profit of 53 per cent, and a coin that can- 
not be detected. This is true of silver money, whether 
foreign or American. Now, my proposition is either 
to withdraw the present silver money before the ex- 
cess becomes so large that it will bankrupt the gov- 
ernment to redeem it, or combine with foreign powers 
who are equally in danger and make the old standard 
of value, $1.2929, which will make a coin which cannot 
be counterfeited without the use of base metal alloy, 
which is easily detected, and for which the govern- 
ment will never have to pay a face value.” 





te 
THE conditions required for the profitable feeding 
of swine are (1) clean, dry, warm quarters, protected 
from wind and draughts, (2) as mach wholesome feed— 
if grain, preferably ground fine—as they will eat clean, 
three times a day, and (8) free access to a mixture of 
salt and ashes, to sods or to soil.—Can. Farm Bull. 





stations are all plainly marked on map on front page. 








392 











Sorrespondence. 





The Lever tn the Bicycle. 
To the Editor of the Sctentific American: 

In your paper of November 19 Mr. Hatcher gives a 
very nice explanation of how the lever is used in a bi- 
eycle. 

I would like to add, that with one season's experience 
I find that a well constructed bicycle will automatically 
move this lever itself, and that after a limited amount 
of practice one can, at a moderate rate of speed, ride 
almost any pace desired without the use of the handle 
bar. 

This I explain as follows, and if any one has a differ- 

ent explanation I would be glad to hear it: Nearly all 
bieycles are constructed so that the point of the front 
wheel that touches the grouad is in direct line with the 
pivot on which the front fork and wheel are hung. 
This brings the greater part of the wheel above and in 
front of the line above mentioned. When the machine 
begins to tip, this excess of weight will tarn the wheel, 
and thus right the mackine. When the rider wishes to 
turn he has but to throw himself out of balance in the 
direction he wishes to go. A. W. HARROUN. 

Mason City, lowa, November 28, 1892. 





Eugineers ta the Navy. 

The annual report of the engineer in chief, G. W. 
Melville, just submitted to Congress, contains some im- 
portant suggestions as to the need of an enlarged force 
of engineers to man our new war ships,and the necessity 
of their being more efficiently aided by engine room pet- 
ty officers composed of machinists, blacksmiths, boiler- 
makers, coppersmiths, ete. Without entering directly 
into the long-standing differences between the “line” 
and “staff” officers, the report throws a strong side 
light upon such disagreements bet ween the two classes 
of officers as resulted in the Danforth case, noticed in 
oar issue of December 10, saying on this subject: 
“* Whether or not it is good policy to intrust the full 
control ‘of sailless ships, every function of which is 
performed by a machine, to officers who, by education 
aad training, are ignorant of the operation, care, and 
management of machinery, is a question that is worthy 
of very serious consideration. 

“It has been claimed that the possession of rank and 
the right to exercise command in their own depart- 
ment is merely a matter of sentiment on the part of 
the ®ngineer officers. When officers find themselves 
charged with the maintenance of all the vital parts of 
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a huge and costly war ship, and when the exercise of 
their prescribed duties involves the direction and 
superintendence of the labors of one-third or one-half 
of the ship’s crew, they very naturally expect to be 
clothed with the legal right to perform their duties—a 
right that is now denied by Section 1,488 of the Re- 
vised Statutes of the United States. There is not 
much sentiment in this, but merely an effort on the 
part of a class of officials who have to perform mnilitary 
duties involving command and obedience to have their 
exercise of authority made lawful.” 

Engineer Melville furnishes a vivid description of the 
arduous task of an engineer officer who is unfortunate 
enough to be detailed for duty on the large ships, those 
of from 5,000 to 10,000 horse power, on which usually 
there are only one chief engineer and three assistants : 
“The latter are obliged to stand watch in three 
watches at sea and often in port—a duty so exhausting 
that no officer can long perform it efficiently; for he 
never has a whole night’s rest, and when on duty has 
to withstand a constant, merciless assault upon his 
physical and mental powers. His post of duty is one 
of intense heat and villainous atmosphere; to get from 
one part of his station to another, which he must do 
very frequently, he must climb up and down narrow 
ladders, crawl through air locks, explore coal bunkers, 
ete., all the time in a state of mental anxiety on ac- 
count of the innumerable casualties, great and small, 
that are constantly occurring, and for the prompt reme- 
dying of which he is strictly accountable; in one water- 
tight compartment some boiler tubes are leaking and 
the men are in a panic; in another, 100 feet or more 
away, a feed pump is refusing to work or a thrust 
bearing is hot ; and while hurrying from one scene of 
danger toanother the engineer is liable to receive tidings 
of trouble in some remote coal pocket, or even be sum- 
moned to appear on deck, where he must calmly 
answer questions regarding the amount of smoke es- 
caping from the smoke pipes, or the necessity for 
hoisting ashes, wholly unmindful of the disasters which 
he knows are impending below. So it goes, watch 
after watch and day after day, until in the course of 
a week or two the engineer is a nervous wreck, fit for 
nothing but the hospital; and all because the lack of 
numbers imposes upon him the work of at least two 
men.” 

Mr. Melville thinks the membership of the corps 
should be increased to not less than 300, and says the 
only opposition thus far to a bill before Congress pro- 
viding for such increase has come from some of the 





officers of the navy, who seem to view with jealous 
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distrust the growing importance of the engineering 
branch of the service, and see in it an imaginary 
menace to the supremacy of the positions which they 
have inherited from naval conditions now obsolete. 

Speaking of the difficulty now experienced in obtain. 
ing a desirable class of enlisted men for the engineer's 
force, Chief Melville complains that the machinists 
have a pretty hard time on shipboard, there being 
nothing to induce respectable and ambitious men t., 
take such positions. “If a machinist or fireman craw)x 
out of the hellhole where he is on duty to get a breath 
of fresh air, he may be promptly driven below again 
or even punished for appearing on deck ‘out of uni- 
form,’ while the discovery of a speck of dirt anywhere 
on deck subjects any member of the engineer’s force 
who may have the rashness to be above the fire room 
gratings to abuse from the boatswain’s mates and 
probable punishment at the mast. That the decks of 
a man-of-war should be of spotless purity is a tradition 
handed down from the days of wooden ships and bare- 
footed crews, and is so impossible a condition in these 
days of coal and iron and steel that it seems a little 
intelligent consideration would lead to its abandon- 
ment. All these unhappy details are different on 
different ships, but the general results are the same. 
The useful and self-respecting man, when he finds him- 
self so unfortunately circumstanced, will, in sheer self- 
defense, leave the service forever.” 

RE 
Sugar in Boilers, 

Some two or three years ago a mining engineer in 
the Yorkshire district, anxious to prevent the incrust- 
ation in the boilers at the collieries in which he was 
interested, tried a mixture of sugar and soda. The 
proportions were as follows : 


Egg-end boilers, 30 ft. x 4ft. 6 in, diam.... ............0005 5 2 
Lancashire “ 30 ft. x7 ft.6in, diam...... O6cebe sdb sec ™ 3 
“ > BR WOR Gir c ca cccsickdiciccess 9 4 


He writes recently that he is still using it, and finds 
it is giving good results. His method is as follows: 
When the boiler has been cleaned and is ready for fill- 
ing with water, dissolve the sugar and soda in a bucket 
and pour it through the manhole. Clean every three 
weeks. Cane sugar only must be used. Many collier- 
ies in Durham have tried it with equal success.—Mar- 
kets Review. 
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PLATINUM can now be drawn into wire strands so 
fine that twenty-seven twisted together can be in- 
serted into the hollow of a hair. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Exerst.—James Smith, Dresden, N. 
¥. This invention is for a device to be applied to the 
cylinder of a steam engine, consisting preferably of a 
valve to connect the two ends of « cylinder at a time 
when the preesure of the live steam on the driving side 
of the piston is about equal to the pressure on the ex- 
hauet side, the exhaust preseare then opening the valve 
to establieh communication between the two ends of 
the cylinder, whereby the pressure of the live steam 
after expansion has taken piace will never fal) below 
the pressere in the exhaust end of the cylinder, The 
device is actnated only when the live steam and the ex- 
baoet are thus of relatively opeqnal preasare. 


ENGINE REVERSING GEAR. — Joseph 
0. Dee Chapelles, Havana, Cuba. An eccentric disk 
with a diamet.cal groove fit in a block on the main 
driving shaft, there being inclined apertares on oppo- 
site sides of the groove, while a sleeve sliding on and 
turning with the shaft has inclined rods projecting 
through the inclinet apertures of the eccentric disk. 
By shifting the sleeve, more or less throw can be given 
to the disk, and thas to the slide valve. The device is 
simple and not liable to get out of order, and bat little 
power le required to accomplish the shifting of the 
valve. 


Urrient TusvLaR BorLter.—Truck- 
son 8. La France, Elmira, N, Y. Thies boiler has an 
overflow feed-water jacket to ard inclosing the group of 
upright smoke flues open above, a boiler feed connec- 
tion supplying the jacket with water, while an outer 
jacket within the steam space of the boiler incloses the 
overflow jacket for a portion of its depth, and is open 
below to supply the water overflowing from the firat 
jacket down to the lower portion of the outer steam 
chamber of the boiler. The apright fre or emoke flocs 
are thue kept mainly or wholly submerged in the feed 
water, to protect them without choking the steam space 
with water, while the cirevlating and heating capacities 
of the boiler are improved, and the crown sheet is pre- 
vented from injarions exposare shonid the feed water 
eapply be interfered with. 





Mechanical Appliances, 


Coa Wuert.—Frank Saxon, Worth- 
ington, Minn. This is s compensating cog wheel made 
in two sections, having «pring cushions intervening be- 
tween them, so that when the wheel is employed to 
ecmmacicate motion saddenly to any portion of the 
machinery, it will not give to the parte any endden or 
injericus shock, When the oater section of the wheel 
‘s turned the inner section i# not moved until the eprings 
are compressed after which the force ts exerted throagh 
the spring cushions. The improvement is especially 
adapted for nse in connection with agrienltaral or road 
engines. 


Bir Brace.—Andrew Knudsen, Tue- 
op, Arizona Ter. in thie brace the knob is so attach- 








ed as to exclade dust or dirt, the bearing being made 
very easy, and means provided for easily attaching and 
detaching the knob. It has an extensible and adjusta- 
ble crank, so that a single brace may take the place of 
several braces of different sizes, and a convenient, 
nicely finished, and easy handie. The ratchet connec- 
tion between the brace crank and the bit shank is im- 
proved, efficient means being provided for fastening 
bits of various sizes to the brace, together with an im- 
proved construction of the bit-holding jaws, It has 
been the design of the inventor to improve the entire 
constraction of the brace, that it may be easily adjust- 
ed, readily operated, and nicely and strongly finished. 





Railway Appliances, 


Car Braxe.—John W. Neumann and 
John R. Pflanz, Louisville, Ky. This improvement 
embraces a drawbar designed to operate the brakes 
automatically under certain conditions, and one which 
can also be locked to form a perfectly rigid drawbar, 
while a combined drawbar and brake-operating rod can 
be operated while the cars are rounding curves. The 
brake-operating mechanism can be actuated by hand or 
aatomatically, or by both at the same time, compensa- 
tion being provided for the wear of the brake shoes and 
wheels, and means of avoiding jerks when the cars are 
started. 





Agricultural, 


PLow SHARE ATTACHMENT. — James 
Gilbert, Crystal Brook, South Aastralia. This inven- 
tion relates to plows in which movable shares are at- 
tached by slipping them onto a foot, the shares being 
removable as desired, and being made with a shoe or 
socket, Into which the foot is inserted. The shares 
ceed with this invention do not contain any such shoe 
or socket, bat are formed of a combination of a flat 
share or plate and a separate preferabiy detachable loop, 
which together form the required shoe or socket. The 
improvement is to be used with plows in which the foot 
is projected in the line of progression. 


Insect Powper DistRIBUTER— 
Christian H. Joosten, New York City. This isa light 
and simple hand device for blowing the powder npon 
planta, one portion of the device consisting of a bel- 
lows, jagainst a stationary’ side of which is held the 
powder receptacle. The amount of powder delivered 
is regulated by a damper or slide, the knob operating 
which carries a pointer on a scale indicating the quan- 
tity of powder the implement is set to deliver. An 
agitator ie provided to keep the pewder in circulation 
and prevent the formation of lamps in the receptacle. 





Miscellaneous, 


ComBryaTion Lock.—Edwin Vanwart, 
Port Madison, Washington. This is a simple lock, de- 
signed to be cheaply made, its parte being readily 
stamped out, and is especially adapted for use ona 
house door, although it may be used with other articles. 





Within the case is a sliding locking plate, having 
transverse recesses with connecting slots and the usual 
spring and knob operating mechanism, while recessed 
stationary plates are arranged opposite the locking 
plate, tamblers having flanges at right angles to their 
bodies being held in the recesses of the several plates, 
and a plurality of latches being pivoted on one side of 
the lock to engage the tumblers. It is not necessary to 
work the combination to open the door from the inside, 


Frre Escape.—Jonathan B. Stott, 
Aurora, South Dakota. A rope is suspended on the 
outside of a building, within convenient reach of those 
at the windows, the rope passing through a casing in 
which is pivoted a clamping plate, and attached to the 
casing is a supporting device consisting of a belt and 
straps, to be secured around a person desiring to de- 
ecend, A handle extends outward from the casing, by 
taking hold of which a person who has attached the 
supporting device to his body may easily clamp the 
rope in the casing with sufficient force to absolutely 
control the speed of descent, increasing or diminishing 
it as desired. 

BurRGLAR ALARM.—Harry W. Rey- 
noids, Long Branch, N. J. This is a simple device to 
be arranged adjacent to a door or window, the opening 
of which automatically closes an electric circuit and 
eauses a bell to ring, the circuit being closed only mo- 
mentarily, and not being closed at all when the open 
door or window may be closed. 

REVERSIBLE WiINDOW.—James Far- 
quharson, Tacoma, Washington. The window frame 
has on the side of its stiles beads, oppositely located 
hinges being connected by one member to the beads at 
the middle of the stiles, and sliding stiles being con- 
nected with the other members of the hinges, while a 
bead fixed to the sliding style at the front extends 
downward from the hinges. Shoulders are formed on 
the etiles to form abutments for the rear edges of the 
beads, and icircular are formed on the 
sides of the stiles to form air passages when the win- 
dows are closed, By means of this improvement the 
window may be conveniently rai-ed or lowered, or re- 
versed for cleaning the outside, glazing or painting from 
the inside. 


Sasn Hoiper.—Irvin A. Shaw, Kins- 
ley, Kaneas, This improvement consists of astop bead 
mounted to slide transversely in specially constructed 
bearings secured on the window frame, springs being 
concealed in the bearings and preasing the bead to hold 
the latter In contact with the side rail of the window 
sash or door. The bead not only forms a guide for the 
side rail, but also forms a guard for it, as the springs 
hold the bead firmly in contact with the side rail, pre- 
venting the ingress of cold air, or holding the sash in 
any desired position. 

Repeating Ain Guy.—Elmer E. 
Bailey, Sinnamahoning, Pa. This is an improvement 
in guns whose magazine tube is traversed by a small 
firing tube throngh which large shot or «mall bullets 
are projected by an air blast from a chamber in which 
air is compressed by @ spring-actuated sliding piston. 





The magazine has a capacity to contain at least one 
thousand B B shot, and the breech of the emal! firing 
tube within the magazine ix secured by novel means to 
& lock frame made in longitudinal recessed halves to 
hold the loading and air charging and discharging me- 
chaniem. 

CARTRIDGE.—Jacques A. ©. de La- 
touche, Paris, France. This cartridge has an explosive 
body to be filled with loose powder, and gas check for 
the cartridge, comprising a series of washers separated 
by layers of wax, which when the projectile is fired 
will lubricate the gun and then fall apart and be thrown 
out of the gun's trajectory. The bore of the gas check 
is coated with collodion before the projectile is seated, 
and when the cartridge is fired the projectile slips 
readily from its seat and the wax which issues from 
between the washers serves to Inbricate the gun 


Horsk DeTacHEeR.—Henry Leeman, 
Louisiana, Mo. This is an attachment applicable to 
any vehicle, whereby a fractious or runaway anima! 
may be readily freed from the vehicle. According to 
this invention the thills are so connected with the for- 
ward axle that they may be readily released there- 
from, a vertical shaft actuating racks for the release of 
the thills, and there being at the top of the shaft a 
handwhee!l within easy reach from the driver's seat. 


WHIFFLETREE.—Henry MeF. Wright, 
Aspen, Col. This invention provides a singletree and 
support of simple and durable construction, readily 
applied, and arranged to prevent detachment of the 
tree in case the bolt breaks. The improvement em- 
braces varions novel parts and details and combina- 
tions thereof. 

Neck Yoxe.—James 8. Brown, Eureka, 
Cal. On the forward end of the tongue isa clevie-like 
projection, with an upper and lower member and 4n 
aligning bolt hole through each, while a central rigidly 
attached sleeve on the neck yoke has a Ing in its rear, 
with a flat projection fitting in between the members of 
the clevis-like projection on the end of the pole ferrule, 
thus forming a special constraction and combination of 
parts covering the pivotal connections uniting the neck 
yoke with the pole, 

HORSESHOEING Rack.--Samuel M. 
Martin, Sidney, Ohio, This invention covers an im- 
provement on former patented inventions of the same 
inventor, simplifying the construction and providing 8 
rack that can be quickly and conveniently folded up 
when not in use. It has forward and rear sections de- 
tachably united by pivotal bolts and locking pins, ® 
cross bar connected to the sections where they join, 
while a locking bar holds the suspending bare in place. 
The rails can be adjusted to suit various sized animals, 
and a harness and means of using it are provided for. 


VEHICLE PotE.—Thomas B. Cultra, 
Omaha, Neb. This invention provides a simple and 
economical constraction conveniently adjustable for 
two or three horees abreast, the center dranght being 
preserved in either case. The device consists of # cir- 





cle or plate, preferably of steel and with side arms piv- 
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oted at their rear ends to the axle, and provided cen- 
trally and to one side of its center with points for the 
artachment of the pole, which is detachably connected 
with the cirele or plate, being connected centrally for a 
two horse team and at one side of the center for « three 


horse team. 

Gare LatcH.—Philip T. Rapson, Bad 
Axe, Mich, Thie isa seif-lockipg latch which permits 
the gate to be swung toward either side of the fence, 
and when in closed adjustment relieves the hinges from 
strain. On a back plate secured to the end rail of the 
gate is pivoted a lock plate with projecting detent pins, 
the locking plate having an arched top edge with a cen- 
ter notch, and two oppositely curved limbe at its lower 
edge formed with a center notch, while a check stud at 
ite rear engages the pins on the back plate and an ear 
on its front face, a bolt tripped by a spring-pressed 
lover being mounted to slide above the locking plate, 
The device is of @ simple, novel, and efficient charac- 


ter. 

LirHo@RAPHIC PLATE.—Franklin F. 
Haggenmaller, New York City. ‘This is a plate made 
of zinc, type metal, aluminum, ér other metal, or of 
celluloid, gelatine, ete., and subjected to an embossing 
process to form on one side a printing stipple ready for 
the artist to work on, the stipple being uniform, to be 
readily worked on with the lithographic crayon to pro- 
duce the desired picture. The improved plate may be 
very cheaply manafactared, and is intended to take the 
place of the lithographic stone now generally used. 


GLovE PackaGE Ho.ipER.—Richard 
H. Moore, Great Barrington, Mass, This holder con- 
sists of two independent or detached strips or splints 
to receive the gloves, a spting jaw clamp or clip being 
placed on across the eplints to hold the gloves between 
them. The improvement is designed to do away with 
the present inconvenient bindings for glove packages, 
affording spring binders or cases to hold the gloves in 
good condition and prevent their becoming shop-worn. 


Wick RAISER FoR LAMP BURNERS.— 
Charles Pabst, Philadelphia, Pa. This is an improve- 
ment on a former patented invention of the same in- 
ventor, providing a simple and cheap attachment for 
elevating and depressing a lampwick in a reliable man- 
ner. It consists of two parallel limbs, on the ends of 
which are picker points passing through slots in the 
wick tube, a pivoted dog on one of the limbs having a 
hook shoulder interlocking with the edge of an aper- 
ture in the burner body through which the limbs and 
dog are inserted, 


MeTALLIC RrprRaP.—Duncan T. McIn- 
tyre, Mattoon, Il. A practical sheet piling, to protect 
the banks, shores, and beaches of rivers and other 
bodies of water from washing or being cut out, is pro- 
vided by this invention. It consists of inclined metal- 
lic sheets resting against the face of the bank, 
the sheets having rearwardly extending lips punched 
through from the outer side of the plates, their vertical 
meeting edges interlocking and being formed into posts 
at the rear of the structure, the posts being embedded 
in the bank and thereby avoiding the use of separate 
posts. 


UrtinAL ATTACHMENT. — George 
Schoen, New York City, This device comprises a frame 
to be received in the bow! and a strainer movably held 
to the frame, facilitating cleaning and providing for pro- 
perly holding soap or other disinfectant or detergent. 

Nore.—Copies of any of the above patents will be 
furnished by Munn & Co.,, for 25 cents each, Please 
send name of the patentee, title of invention, and date 
of this paper. 





——————— 
NEW BOOKS AND PUBLICATIONS, 


THE Roya Roap To Beauty, HEALTH, 
AND HIGHER DEVELOPMENT. By 
Carrica Le Favre. New York: Fow- 
ler, Wells & Co. 1892. Pp. 85. Price 
25 cents. 


This is a little tract devoted to vegetarianiem, a sub- 
ject of interest. Many of us, on ethical principles, 
would desire to be vegetarians, and this plea for it is 
perhaps something which should be welcomed by us on 
general principles, 


MANNERS AND MONUMENTS OF PREHIS- 
TORIC PEOPLES. By the Marquis de 
Nadaillac. Translated by | Bell 
(N. D’Anvers). New York and Lon- 
don: G. P. Putnam’s Sons. 1892. 
Pp. xi, 412. Price $3. 


This very elegant work brings the subject of anthro- 
pology well up to date, as regards its applications to 
extinct nations, The many finds recently made in dif- 
ferent countries of the world are described, with nume- 
rous illustrations, some very curious, such as the illus- 
‘ration of the trepanned historic skull in which the ap- 
pearance of the bone reveals the fact that one trepan- 
ning had been done daring life and others, presumably 
for the btaining of leta, had been done after death. 
Fishes and fishing and efforts in navigation find ade- 
quate treatment, as well as the other subjects more 
generally written of. 


REPORT OF THE COMMISSIONERS OF 
FIisH AND RIES FOR 1888. 
Washington, D. C. 1892. 8vo. Pp. 





This report contains some very interesting details of 
the work of the department for the year. The total 
distribation of eggs, fry and yearlings for the year end- 
‘ng Jane 30, 1889, amounted to 322,795,890, which is a 
very creditable showing considering that the appropria- 
tions only aggregated $257,000, and this money supports 
all the stations and the vessels of the department, the 
Albatross, Fish Hawk and Grampus. The department 
s & very useful one and has a world-wide repntation. 


—— a ON CHARACTER BUILDING. 
y G T. How M.S. Il 
trated. New York Fowler & Wells 


Co: 
. Weleaee Pp. iv, 227. Price 


This contribution to practical life, with numerons 


Scientific American, 


in good advice—advice which, whatever our individual 
opinions may be, would, if followed, in many cases be 
productive of much good. The style of illustration, in 
Many cases, presents, on the same page, contrasting 
pictures of life, with considerable effect in some in- 
stances, 


LEAVES AND FLOWERS; OR, PLANT 
Stupres For Youna READERS. By 
ow A. Rene. Boston, U. 8. A. : 
D. ©. Heath & Co. 1892. Pp. ix, 
108 Price 30 cents. No index. 

This charming work is designed to make the etady 
of botany pleasant to the young, The work, with nu- 
merous illustrations and exact botanical information, 
is written throughout, as nearly as possible, in the 
form of a story,and, although it is termed plant studies, 
it really takes the aspect of being rather play than work. 

It shows how pleasant the path of learning is for the 

rising generatiop, 


THE FLoop, THE Fact or History. A 
chronological vindication, and a gua- 
rantee of the second advent. By 
Charles A. L. Totten. New Haven, 
pone. : The oa megs Publishing 

mpany. xx 815. 

Price 75 cents. 4 ” 

Professor Totten, or Yale College, in this work at 

last has his say atfall length as to bibliological chro- 

nology. To say the least, the work is a carious expres- 

sion of the author's beliefs, and puts into the form ofa 

book the ideas which won for him sach notoriety dur- 
ing the last year. 


SmmpPLE LEssONs IN DRAWING FOR THE 
SHop. By Orville H. Reynolds. 
Published by Debs Publishing Com- 
peas Terre Haute, Indiana. Pp. 

Price $1. 

This little work is for the practical draughtsman and 
gives very good elementary hints as to simple drawing. 
The practical aspect of the subject is well preserved, 
and the book will, no doubt, be welcomed by many who 
are beginning their way to acquire te draughtsman's 
art. 

G3" Any of the above books may be purchased through 

this office. Send for new book catalogue just pub- 

lished. Munn & Co., 361 Broadway, New York. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


NUMBER.—(No. 86.) 


TABLE OF CONTENTS. 

1. Elegant plate in colors, showing a very attractive 
dwelling at Warberth Park, Pa., erected at a cost 
of $4,150 complete. Floor plans and two perspec- 
tive elevations, John Robinson, architect, Ger- 
mantown, Pa. 

2. Plate in colors showing a residence at Springfield, 
Mase. Perspective views and floor plans. Cost 
$12,000 complete. Mr. Gay Kirkham, architect, 
Springfield, Mass. An excellent design. 

8. A colonial residence at Newton Highlands, Mass. 
Perspective view and floor plans. J. W. Beak, 
architect, Boston. A picturesque design. 

4, A pretty cottage erected at Bridgeport, Conn., at 
a cost of $1,600. Floor plans, perspective, etc. 
A. M. Jenks, architect, Bridgeport, Conn. 

5. A dwelling house erected at Warberth Park, Pa., 
ata cost of $4,478 complete. Mr. C. W. Macfar- 
lane, architect, same place. A model design. 
Floor plans and perspective. 

6. A“ Queen Anne” cottage erected at St. David's, 
Pa., at a cost of $5,500 complete. A unique design. 
Perspective elevation and floor plans. F. L. & 
W. L. Price, architects, Philadelphia. 

7. A residence in the “ Colonial " style of architecture, 
erected at St. David's, Pa. Perspective view and 
floor plans. Cost complete $5.900. F. L. & W. 
L. Price, Philadelphia, architects. 

8. A residence on Golden Hill, at Bridgeport, Conn. 
Perspective elevation and floor plans. D. R. 
Brown, architect, New Haven, Conn. An excel- 
lent design. 

9. A residence recently erected at Springfield, Maes, 
Floor plans an. perspective elevation. Cost 
$2,490 complete. Mr. A. B. Root, architect, same 
place. A pleasing design. 





10. Picture of Aldworth, Sussex, the home of Lord 


Tennyson. Portrait of Lord Tennyson. 
11. Sketch for a cottage at Saucelito, Cal. 


12. Design for a thirty-story building. 


13. Sketch of residence of Mr. Howard Bell, Atlanta, 
Ga. 


14. Miscellaneous contents: Some of the merite.— Water 


tight cellars.—Read this with care.—Improve 
your property.—How tocatch contracts.—The 
education of customers.—Erection of additional 
bnildings.—Concave sounding boards.—A high 
railway bridge.—A complete steel house front, 
illustrated.—An improved woodworking ma- 
chine.—Finely carved woodwork, illustrated.— 
Steam and hot water radiators, iliustrated.— 
Plaster of Paris.—Disinfection by means of sul- 
phar.—A novel newspaper building.—Fine steel 
ceiling in an art gallery. 

The Scientific American Architects and Builders 

Bdition is isened monthly. $2.50 a year. Single copies, 


% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Maeazine oF ARCHITEC- 
tURs, richly adorned with etegant plates in colors and 
with fine engravings, illnetrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 


The Fullness, Richnese, Cheapness, and Convenience 


of this work have won for it the Lanezst CrrcvuLaTIon 
of any Architectural publication in the world. Soild by 
all newadealers. 


MUNN & CO., Pusiisners 


Business and Mersonal. 


The charge for Insertion wnder this head is One Dollar a line 
Jor each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appear in the following week's issue 


“U.S.” metal polish. Indianapolis. Samples free. 
Stave machinery. Trevor Mfg. Co., Lockport, N. Y. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 
G. D. Hiscox, 31 Broadway. N.Y., Consulting Engineer. 
For coal hoisting engines. J. 8. Mundy, Newark, N. J. 
Best baling presses. Ryther Mfg. Co., Watertown, N.Y. 


Portable and Stationary Cylinder Boring machines. 
Pedrick & Ayer, Philadelphia, Pa. 


Cheap Steel for expensive tools is false economy; 
hence the demand for Jessop’s high grade. 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, % Columbia St., New York. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y. 


THE ENGINEERING RECORD (Prior to 1887, the Sani- 
tary Engineer). Published Saturdays. 277 Pear! Street, 
New York. 12 cents a copy. 


Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 


Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker 8t., Philadelphia, Pa. 


Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 


To Let—A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 


Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities. Jas. J. 
McKenna & Bro., 424 and 426 East 23d St., New York. 

Hydrocarbon Burner for burning crude petroleum 
under iow pressure. (Meyer’s patent.) See adv. page 
1. Standard Oil Fuel Burner Co., Fort Plain, N. Y. 


The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y. 


Canning machinery outfits complete, oi] burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N. ¥. 


Competent persons who desire agencies for a new 
popular book. of reudy sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 31 
Broadway, New York. 


Wanted— Engineers and pilots. Twenty licensed en- 
gineers and pilots to run smal! passenger steamers for 
the summer months of 1893, in connection with the 
World’s Fair. Sober, steady men are invited to write us 
for further information. Chas. P. Willard & Co., Cly- 
bourn and Southport Aves., Chicago, Il. 


The Engineering Record, the recognized authority on 
municipal and building engineering, has recently been 
enlarged by the addition of a department in which 
notable industrial piants are regularly described and il- 
lustrated, the steam and power plants being a conspicu- 
ous feature. Recent publications include the great 
Ivorydale plant of Messrs. Proctor & Gamble, described 
in 23 columns and i!lustrated by 57 drawings. The steam 
plant at Ivorydale is separately treated in 13 columns 
and 31 drawings. The new foundry of Henry R. Worth- 
ington, at Elizabethport, N. J.,16 columns, % illustra- 
tions. National Meter Company's foundry and brass 
finishing shop, Brooklyn, 13 columns, 29 illustrations. 
Niagara Power Plant (now in pr of publication), 6 
columns, 6 illustrations. Steam power plant of the 
Dwight Manufacturing Co., Chicopee, Mass., 9 columns, 
7 iustrations. Machinery Hall steam power plant, 8 
columns, 6 illustrations. Published Saturdays. 1I2cents 
a copy. The Engineering Record, 277 Pearl St., New 
York. 














Hiyies Gi revies 


HINTS TO CORRESPONDENTS. 


Names and Address must oonemetay all letters, 
or no attention will be paid thereto. is ie for our 
information and not for publication. 
@eferences to former articles or answers should 
give date of paper and page or number of question. 
ooeee not ans in ble time should 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 
Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 
Scientific American Sa peseupente referred 
to may be had at the office. ice 10 cents each. 
Books referred to promptly supplied on receipt of 


ce. 
Minerals sent for examination should be distinctly 
marked or labeled. 














(4609) I. H. F. asks: What glue, cement 
or paste is used in covering iron pulleys with paper to 
prevent the belt from slipping? A. Pulleys that have 
been in use that are to be papered should be made 
clean and free from grease by scratching witha file 
over their entire surface, cleaning with a caustic soda 
wash and then pickle the surface with hydrochloric 
acid and water equal parts. Wash with bot water and 
dry, When its surface will be in the best condition to 
receive the gine. Use the best light brown glue, which 
may be teste: by its great strength and elasticity whe» 
breaking a piece in the hands. Make up the giue in 
the usual way and when ready mix a tablespoonfual of 
strong decoction of oak bark or tannic acid, hot, to 
the gine and thoroughly mix. The strongest hardware 
paper should be used, cut and prepared by previously 
moistening, so as to allow of it drawing to fit the crown 
of the pulley.. The pulley being slightly warmed, so 











361 Broadway, ‘New York, 


as not to chill the glue, and temporarily hung, proceed 
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to brnsh the glue on ita surface, putting the paper on at 
once, drawing it tightly to expel any air and overiap- 
ping with glue and paper, roti! the proper thickness is 
obtained. To make the best job requires three persons. 
Upon stretching the paper on firmivy depends iis best 
service, 


(4610) J. B. asks: What kind and how 
large a battery is necessary to heat a No. 36 plationm 
wire? I want to explode a cannon with it, A. One 
cell of Grenet battery will answer your purpose, 


(4611) A. J. W.—Stamp ink is very 


difficult to remove, Alcohol is the best medium. 


(4612) E. R.—In the case of a perpetual 
motion the Patent Office requires that a working e) am- 
ple shall be produced, 


(4618) W. R. asks: In the making of 
the large plunge battery in “ Experimental Science " it 
calle for paraffine, Would beeswax answer as well ? 
A. Yea. 


(4614) C. E. L.—As to bringing your 
matter before the government, we cannot advise with- 
out knowing what it is. 


(4615) W. G. T. asks for the composi- 
tion of a cement for incandescent lamp filaments, A. 
The following is from “Scientific American Cyclo- 
pedia of Receipta, Notes and Queries.” Take 100 
grains carburet of iron (Dixon's stove polish), grind 
dry to a fine powder, add 10 grains lump sugar, mix 
well in a mortar, then add 40 grains gold bronze, mix 
again, then add sufficient water io make a thick paste, 
and apply it to the junction between the carbon and 
the platinum wire, allow it to stand for twenty minuies 
or so, then burn the joint to a cl.erry red heat by a fine 
gas flame. 


(4616) C. B. A. asks: What is the re- 
action when oxalic acid (C,H,©,) is made by the action 
of nitric acid (finO,) on sngar (CygHy_0,,) % A. Cys 
9904, +01,=6C,H,0,+5H,0. The 0O,, is derived 
from the HNO, ; thus 12HNO,=12NO+6H,0 +180 
Thus we inay write the reaction as follows: ©,9H 9909), + 
12HNO,=6C,H,O, + LLH,O + 12NO. : 





TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one bundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, #1 Broad- 
way, New York. 








INDEX OF INVENTIONS 


For which Letters Patent of the 
Unite. States were Granted 


December 6, 1892, 
AND EACH BEAMING THAT DATE. 


(See note at end of list about copies of these patents.| 





Advertising device, automatic, T. B. Hafertep... 487,465 
Aerator, milk, T. W. & B. T. Wood...............-. 7,418 
Alloys, mixt -R. omas i 
Animal trap, T. Williams 487 
Ankle supporter, J. G. sley. 






















































Automatic brake, J. R. Wilson 

MA ES Aare 487, 504 

press, A. Wickey...........scsreenee nse» BG 
fand cutter and feeder, J. KH. Boles............. .. 437,368 
farrel filler, K. Kiefer....... ede cotedinchs cepeneounne 7,31 
flattery. See Galvanic battery. 

Bearing, roller, J. Gibbons... ......-........s00sccsees 687,699 
tearings, spring roll for roller, J. W. Hyatt... 487,530 
ted bottom, W. H. Soott............... Senceveessee 487,490 
ted, folding, W. D. Smyder... .........0.cceees 487.085 
ted spring, onzel....... .. Be 
seer cooler, J. F. Duffy... -» 487,406 
sell, electric, P. Wagner.. 487, 457 

It fastener, G. H. AVery....... 0.56. sseeceeeseee 7,1 
telta, idler for driving, Hali & Holmes..... . Bima 

Bending press, 8. Swartz... ... 0... 6.6 ceccee sees -» BAS 

Beverages, carbonating formenied, J. F. Witt 

a 56 papteSes nesesoccatesccceesecce GED 

Bicycle attachment, A. Marthens........... ...... 487,577 

Bicycle stand, G. 8. Crosby........... ba . 487,473 

Blotter, 8. Axtell.................. PE PORTION 
lotter pad and ruler, combined, C. W. Chandier.. 487,304 
toller. See Steam boiler. 
toller, W. B. Mack.... a EL oy 487,585 
soiler cleaner, , G. BE. Traax, .. 437,061 
oiler feeder, C. FE. Van Auken......... . 487,906 
toiler furnace, steam, J. V. Bur sasebasecvureee 487,602 
toiler indicator, steam, G. L. McDermott... ..... 487 4 
Soring and screw driving machine, E. Finn 487 441 
toring machine, 8. A. Gould...........-...... .. Ba 
took, bank account, H. J. Stirm............ eee» 487,458 
took or copy holder, B. Gardinier .. 7561 
Sook or le slip, duplicating memorandum, W. 

BROSCOR. .000cccccsceesees ease betes easanensees A 

Bottle corking machine, B. Ermold . 

Bottle mould, T. W. Synmott..................... 437,498 

Botties. attachment for varnish or similar, I. G. 

Ree enaneoeteaenesoececiggss 487,42 

Bottles, corking, C. Schroeder............... 487,451, 487,452 

Bottles or similar vessels, device for closing, J. E: 

GIGS ccasccgcccscoce ae pac ccgpescccascccicnes GUEee 

Box. Feed box. Letter box. Paper box. 

Box fastener, E. Dietz iehddl ddaenetneenss 487,067 

Box lid holder, A. D. Hoffmam.................. 487,568 

Brake. See Automatic brake. Car brake. Car- 

riage brake. Track brake. 

Brake adjuster, automatic, M. B. McKee........... 487,636 

Brake beam, J. W. Baker (r).............00sesee: 11.292 

Branding tool, J. BR. TOdd.....-... 0... -csscsceeeceee 487,304 

h mechanism, rapid-fire, A. Mercer 187,681 

Brick, pavi er 487,062 

Bridle, A. & L. Hasdelbauer.................... 487,506 

Broom or brush drilling agperetes, H. Besson 487,382 

Brush mete, machine for the manufacture of 

aint, F. W. H. eusnonss acih seamenebes 87,30. 
uckle and snap hook, combined, G. D. Hayes.... 487,325 
ie, harness, T. M. Guthrie.............+++0 487.619 

ie, hitching, 8. B. Burwell . IA 

buckle, rein, W. ©. ie aay sebuakphesecbens 487,474 
suilding covering, M.P. Schetzol -+ 487,085 
turner fastening, 4. 1’. Steber. nnititnencentae, Ge 
tutter extractor, centrifugal, G. M. Anderson.... 487,316 

Button, G. J. Capewell............ co eees ABT SM, 457,545 

Button, C. 8. Franke hie nomi eocenocne GED 
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Each tablet contains one in pure peps aren aufficient to 
Gases 1,000 of food. If it cannot be obtained from 
dealers, ve cents in stamps ‘or sampie package to 
BEEMAN CHEMICAL CO., 70 Lake St, Cleveland, 0. 

’ ORIGINATORS OF PErSIY CHEWING COM, 


NOW READY! 
A NEW AND VALUABLE BOOK. 





12,000 Receipts. 680 Pages, Price %5. 

This — ndid work contains a careful compila- 
tion of the most useful Receipta and Keplies given 
in the Notes and Queries of correspondents as pub- 
lished in the Selentific American during the 

ast fifty years ; together with many valuable and 

important additions. 

Over Twelve Thousand selected receipts 
are here collected ; neariy every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parte of the world; the ir 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formule used in the various manufac- 
turing industries, will here be found answered, 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
80 extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier maché ; how 
to make paper water proof and fire proof; how to 
make sandpaper, emery paper, tracing paper 
transfer paper, carbon paper, parchment paper, 
colored papers, razor rtrop paper, paper for doing 
up cutlery, silverware; bow to make juminous 

pr, photograph papers, ete 
Inder the head of Paks we have nearly 459 re- 
ceipts, including the finest and beset writing inks 
of all colors, drawing inks, luminous inks, invisi 


| ble inks, gold, silver and bronze inks, white inks; 


directions for removal of inks; restoration of 
faded inks, ete. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuabie infor 
mation. 

Of Cements we have some 60 receipts, which 
include almost every known adhesive preparaticn, 


land the modes of use. 


How to make Rubber Stam pe forms the subject 
of a most valuable practical article, in which the 
complete process is described in suc h clear and ex- 

jlicit terms that any intelligent person may readily 
earn the art. 

For Lacquers there are i20 receipts; Electro-Me- 
tallurgy, 125 receipts; y + mang, 127 receipts; Pho- 
tography and Microscopy are represented by 00) 
receipts. 

Under the head of Etching there are 55 receipta, 
embracing practical directions for t 1e pro luction 
of engrav ings and printing pilates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know 
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorta 
of objects and materials, bieaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals 
and the restoration and preservation of ali kinds 
of objects and materials. 

In Cosmetics and Perfumery some 
are given. 

Soaps have nearly 30) receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 


G3” Send for descriptive circular. 


MUNN & OO., Publishers, 


SOIENTIFIO AMERICAN OFFICE, 
361 Broadway, New York, 


KO receipts 








io Oana Webster Vacuum aim Feed Water Heute 








Are your Feed Water Heaters ey coer | 
Are you heat 


preseure You Desire to Get etter Results from your present feed 
of condbamtion, 


Have You Exhaust Steam Coing to Waste? 


the best results, in heating and purifying the feed water for your boilers ? 
your buildings with live et pe or exhaust ? 


water ‘HEATER heat your any by exhaust steam, without back 
her with GREA ERS ECO ONOM NEU EL, send for our catalogrues of 
eater and Purifier, and Williames Vacuum System of Steam Heating, wn aoe some of the largest plunts in 
We yinit plants in any in any part of ‘the United States, at our expense, and furnish our apparatus, which may be attached to your present plant, 
WARREN WEBSTER & CO., Managers and Sole Licensees for the Sale of Patent Rights in the United States. 


Main Office and Works, 491 N. 3d St., Philadelphia. 
Patentees, Proprietors and Manufacturers of the Webster Vacuum Feed Water Heater and Purifier. 


e@” SEND FOR CAYVALOGUR. 
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to his own interest, 
Ammunition, or whe ft .2, a wy 4 Piavols or 
Shot Gun, and has not a copy of the 1D 
HAND BOK, | No. 34. 64 ) pages of so! solid 
Cormanion, et out. (Manticn 

B« Rive. and send for one FREE. 
postage wil uot ae 


ideal Mfg. Go. o- Drawer 960, Now Haven, CL, U.S.A. 


QUESTIONS anv ANSWERS 
ABOUT ELECTRICITY. 


Just the book for students and begs sners in the study of 
Biers ’ andsomely \Qustrated and bound tn cloth. 
Price G@ec., poet paid SUSIER PUR. o., LYSS, Base 


from to 6 horse power, in 
rough or finished. Upright, 
Horizontal and Marine 

Sand 16 tight Dyuame. 

Simple and Fan Motor Cast- 
tugs or F\nished Machines. 
Lathe Castings. 

Send stamp for sew Catalogue. 
PALMER BROS., 

Mianes, Conn. 


| 
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ICE HOU SE AND ¢ OLD ROOM -BY R. 
G. Hatfield. With directions for construction. Four 
engravings Contained in SCLENTIFIC AMERICAN SUP- 
PLEMENT, 59. Price 6 centa. To be had at this office 
am! from ai! newsdealers. 


i The Cheapest, The Best 





A complete Electric Motor and 
Rattery Outfit, mstructive and en 
tertaining for old and young, ope. | 
rating by means of our pate 
battery pads, doing eway win * 
juid acids and chemicals. Sent 






by mail or «xpress, 
reempt of $LS. Electre-Nevelty 
Ce. ee bury, Mase , Mfrs. of Toy 
¥Votors, Amateur Electro P lating 
Jutfite, ete. Semd for catalogue. 
See “ Sei. Am.” July Sid 


MICROSCOPE’S CON TRIBU- 
tions to the Barth’s Phy-ical History. — By T.G. ~—— * 
F.3.5. An interesting account of what has recently 
been done in the way of microscopteal research into the 
history of the earth's crust. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. S64. *rice 10 centa, 


THE 


To be had at this office and frum ali newsdealers. 


New Full Mounted Lightning Screw Plate, 


Send for ‘atalogue. 





Wiley & Russell Mf. Co.. Greenfield, Mass., U.S.A. 


ee ———_ 





Jnventions Realized, : 
That is, made real; which rarely hap 


before a model is made, and rarely then. 
A first-class machine shop. We send a 
primer with full particulars 


Tus Jones Breorneas masteun ca Crv"TI, oO. 








Mistakes in Addition, 
Office Neadache, 


and mistakes tn carrying forward 
don't cover where the Compto- 
me.crisueed. It saves half the 
doing the work and all 
= for errors. Solves 
oe at rapidity and absolute 
tema. ail arithmetical prob 
ems hy don't you get one! 
Write for Pamphiet. 
FELT & TARRANT MFG CO. 
62-66 s.rors ST., Cercaco 





‘YOLNEY W. MASON & Cv.. 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 


r nev ane &. x. i. 


, 
Delaney's Metallic Gaskets 
and Flanges make everlasting 
joteta, Delancy’s Exe 
pansion Packing» for 
steam, water and ammonia 
are best and cheapest. 
H. Detaney & Ca., 
Third & Fowler =ts. 
Milwaukee, W ie. 


















CUARANTEED 


THE & SIMPLEX TYPEWRITER 
: @ 2! 


by mall or express 


on receipt 
ot Bo. See Set. 
Am., Oct. 1, p. 211, 


Address Sirap'es Typewriter Co, 12 Street, New Yorts: 





American. 


» HE IS | DEAD; ; | Werner '§ Pursiar Proof Jocks. 


The SAFEST, NEATEST, LIGHTEST, yet STRONGEST 
LOCK for HOUSE DOORS ever manufactured. 


ces aan, Oe GOReS. 
Warner 
Manhattan Building, 


Made of Steel and ABSOLUTELY Burglar Proof. 


Lock Co. 


CHICAGO, ILL. 








WELL DRILLING MACHINERY, 
WILLIAMS BROTHERS, 
ITHACA, Ne Yes 















TO BUSINESS MEN 


the SCTENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
‘ many times greater than that of any similar journal 
now pabliehed. It goes into all the States and Territo- 
rica, and le read in al) the princtpal itbraries and reading 
rooms of the world. A business man wants something 
mnore than to see his advertisement in a printed news- 
paper. He "anis circulation 
vertices In the SCIENTIFIC AMERICAN. And do not let 
the advertising aget.t influence you to substitate some 
other paper for the SCTENTIFIC AMERICAN, when se- 
lecting a let of pub 
vou interes: to 


The valve of 


ad vertiae, 
the reaeon that the agen: 
the papers having « amall cireulation than ts allowed on 
the SCIENTIFIC AMERICAN 

For rates see top of firs column of this page or ad- 
dress MUNN & ©0., Peblishers. 


361 Breadway. New York. 





This he has when he ad- | 


cations In which you decide it is for | 
This is frequently done for | 
gets 8 larger commission from | 


' 
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| 
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EXPERT MODEL MAKING.""2i™ 


P — clit C. elinoa St Wte for Catalogue 


ore, ier 
aA RT ECAR 





an oun Steam 
Machines for 1 to 
Write us stating 
required and oma for {llustrat- 


ed Address 
ESIAN & ¢ oe WELL SUPPLY ©O., 
to heaven Street, New York. 





MECHANICS’ TOOLS. 


If you are interested in Tools as a manufacturer or 
gmateur, you should have a copy of our new /_— 
logue. Our 189? edition is avery e 
lete book of 701 handsomely bound in cloth. 
‘he book will be sent to any part of t pre- 
paid, on receipt of $1.0), and the money thus 
will be refunded with the first purchase amow ing 
to $10.00 or over. Every manufacturer and amate 
should have this catalogue, even if the _ ey not in 
tend buying their Tools and Supplies of us 
MONTGOMERY & CO.,. Fine Tools, 
105 Fulton Street, New York City, N. ¥. 





Ce A. . - &- 
Spaing, 12 feet long, 4 30each. Send for Catalogue. 


KEKUFFEL & ESSER CO.. 
NEW YORK and CHICAGO, 


OIL WELL SUPPLY CO. 


91 & 92 WATER STREET, 
Pittsbarg, Pa., 
Manufacturers of everything needed for 
ARTESIAN WE LS 

for either Gas, Oil, Water, “- 


Testa, Bagines. 
Cordage, Drillt ‘ols, ete. 
Illustrated catalowue, price 
lists and discount sheets 
: on request. 


Tei ROE ACU ERS 
BORE oe or, 
alves, 


DRILL =s2=en= 


WELLS LOOMIS € Ni} seria 


To inventors. 
oni stew. es pectal Fac Hite Machinery 
odels. overs = Mpecial y: -- dS, to Nmeerery, 
tn 


improvement that he he can woith the 
of men have 
they lack So gees ak sl we 
ufactured 


Novelties and patented Biecet 
He 4 151 Seneca St., leveland. Ohio. 





































THE GRIFFIN MILL 


A perfect pulverizer of all refractory sub- 
stances by either the wet or dry process. It 
works better and at less expense than any 
other Mill, and is conceded to be the only 
perfect pulverizing Mill manufactured. 

For free illustrated pamphlet address 


BRADLEY FERTILIZER CO., 92 State St., Boston, 





“THE EXPERT” DATING STAMP. 
Westreted te Reteatifie Am. Sep. Sed, p 168, 

THE GREATEST ADVANCE IN RUBBER DATING STAMPS 
COMPLETE FOR EVERY HOUR (1% 10 YEARB, 
with Die to order. Post-poid $2.76. 

R. H. SMITH MFG. CO., SPRINGFIELD, MASS. 











A IL UMIN U EU 
In all shapes. Manufactured by 
Cowles Electric Smelting and Aluminum Oo., 
Correspondence solicited. LOCK PORT, N. Y. 











If you are interested tn 


ELECTRICIT 


on ta eae List Z. 
BELLS. BA BA Tr ! ABs USHES, 
ares, ae ute 


ELECTRICAL SUPPLIES, 


STANLEY & PATTERSON, 
Electrical H 
ry forest NY city. 


® & & Frankfort 


MICR( )-ORGA NISMS IN THEIR RELA- 
Prankiase Fite. vins the latent Fewulta ostaimed by 


screntists in the id 

connected with the soil, Multiplication. ot ms mpipebeabt 
nisms in distilled water. on of free nitrogen by 
plants. Selective action of mi isms, Optically 
active substances, Individuality of micro-organisms. 





Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 
. Price Wcents. To nda from 
all newsdealers. 


‘0 be had at this office and 








No. 125. This ts Miller’s 
and Closet Lock, 
of wood; _=—_ 
any 1 Edo Lot ite dial nem 
making the com 


Stem-Winding Permutation Lock, 


STOW FLEXIBLE SHAFT. 








Astronomical Telescopes 


of superior defining power, 
EYE PIECES, etc. 


w. & D. MOGEY, 
418 West 2ith Street. New York. 
2” Send for catalogue. 

















MENTAL EVOLUTION IN MAN AND 
the Lower Age. - _—~ 

mind has fol ba followed the laws af evolution like 
else we know of in the universe, and 





| ab bet ween the intellect be f ae = 
animals lies in the nature of ~ D4 
specially evoived in homo sapiens. hoo 


| TrPTe Teco duenscaw sce ENT. oak 
| cents. To be had at this « and from 





ng 
either very esis oF or Tf: 
cepreete 


wae who eieen 


y combined with delicate adjust- 
ment should — this lock Sam, 
mailed on receipt of $2.50. ‘ia 


on receipt of ‘. in 


ool, mailed 
4627 Tacony Street, Philadel hin, Ps 


Co., Mfrs., 4527 





Bowe bay ecipctrte 








THE AGMIE 





After being on the Market oe Years 


AUTOMATIC ENGINE AND BOILER 


STIL«I. IL.HADsS! 


Halfte Four Horse Pewer. Marine and Stationary. 


For either Natural Gas er Petroleum as Farl. 


TNO BX TMA INSURANCH. 


See? «wick ~ROGHESTER MACHINE TUOL WORKS, Brown's Race, ROCHESTER, Ni. Y. 








[DecEMBER 17, 1852. 


Stanley’s Universal Hand Beader 
For Beading, Reeding, Fluting, of for light Routering 


No.66. Iron Stock, with seven Steel Cutters, 81 00 
Sold by all Hardware Dealers 


VBLOCITY OF ICE ICE BOATS. A COL. 


letters to the editor of the Sci rx. 
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son! 
AMERICA No. “ 
To be had at this office and from ata bree 


THE ARMSTRONG MACHINES, 
For Cutting Off and ee 


or Power. 
1 


cents. 





No. 3cuts off 
threads 1 to 6 inch. 
Our aim is 


THE ARMSTRONG are. ¢ oo. oe Ct. 


Steel Type for Writing Machines 


J. D. MALLONEE, M’f’r, STOCKTON, N. Y. 


STEVENS PATENT 


THREAD CALIPERS 
oe 71. 


Price, 
754 I 
finish, henalin the world. 
ve 
rere na and 




















ESTABLISHED 1846. 


The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Year. 


This widely circalated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number «f 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures. 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Sabscription.—One copy of the ScIEN- 
Tir AMERICAN will be sent for one wear—2 numbers 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dellars by the 
publishers; six months, $1.50; three months, $1.. 

(Clabs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is py Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed. 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders. drafts, etc., payable to 


MUNN & CO., 361 Broadway, New York. 





THE 


Scientific American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith tn size. 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in al! 
the principal departments of Science and the Usefu! 
Arts, embracing Biology, Geology, Mineralogy, Natura! 
History, Geography, Archwology, Astronomy Chemis- 
try, Blectricity, Light, Heat, Mechanica! Engineering. 
Steam and Railway Engineering, Mining, Ship Building. 


ete. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms. 
and Manvfactures at home and abroad are ‘llustrate 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States an‘ 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check. 

MUNN & CO., 361 Broadway, New York. 


Building Edition. 
Tue SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ Eprrion ts issued monthly. $250 a year. 





» 10 | Sinale copies, 2% cents. Forty large quarto pages, equa! 


large and splendid Magazine of Architecture, richly 
when | sdorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 
A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including thuse of very mod- 
erate cost as well as the more expensive. Drawings i" 
perspective and in color are given, together with full 
Plans, Spectfications, Sheets of Details, Estimates. et. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circalation of any 
Architectural publication in the world. Sold by all news 
dealers. $2.50a year. Remit to 

MUNN & CO., Publishers, 





361 Broadway, New York. 
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BRANNT.— e Practical ical Cleaning the Art 
Dyer. ‘ NNT oe bey or _- Art 
( Removing stains; ane 
oof straw Hats, Gloves a4 Heathers 
Dyeing of Wore eee Mianufectare of and 
Deeds, bY ODE Dip, and the eur ome 
Fluids for, Cleans. ‘The Roane Coomteal 
Braet ‘avr os 28 pages, mo. Price.... ou 
— Assay’ Guide; or, Practical Di- 
ee heen a ra ‘ilinere and Smelters, for the Testa 
and Assay incl et 7 Pein nad biiver Colne and 
ry hy ‘one of ay y Oecee M. Taeber, A new, 
revised ap enlarged edition. —« = Seer} 

0. rice 200s OC+ +0 06088 06 
-— NCAN.—The Practical Survever’ Guide. Con- 
nm 


by ST 30 


edition. —— 
Price. . ‘ 


the Di 
7 a mmon egos a 
the Aid of & ineged eat 


DEITE.— 
of Perfumery. 


> et 

kinds of Pe umes, : with 
. Dentifrices, Cosmetics, ete.,ete.; 

rials. Devjatile Oils, Balsama, Resins, and 


- cial Perfume 5 ine! the Manu- 
= a Prait ar meg thee burity. 
~ assisted by & L. Borchert, F. : 


Dr ( Deite. 


er, H. Toepamer, and 
Kugler, by William tr. 


German 
oS pages ‘Price..... «+. 


NG BEIN.—-A Complete Treatise on the Electro- 
peposit Ay Com tng Bostro, 


Galvanop 1 ic Operations, the 


the Cont 


tals, the Methods of 


Me well 
s acTi ptions of Elec- 
ee Mt ac cin jes, and of the and 
Processes in every ent of Art. From 
the German of Dr, 

Brannt. 1% engravings. — 

The hy rass and Iron 's 
ot At cating Brass Founding, Moulding the 
Metals and their Alors ete, ete, oon Oe, et James ee Larkin. new, 
rev ised and greatly enlarged eastsated, J 
pages. Price ...-..-+--+-+0ereeees ae te adbeceedaced aoe 

LEHNER. Mapugectyre Cand 
the Raw Material Ry --- FH 
Copying and Hfektoeraph In “Inks, Be ee Brae ss 
tracts and Powders, Col 


Ink, Ink or Aniline 


yhie Cra: or Printing 
phic Inks and yons, thes, Bympatheti 


encils, Markt Inks, jak Soe aee 
ks, Stamp an Stenci 

— m the German of a © ¢Siermisi and 

Manufacturer, by William T. Brannt. 


Price mes 540 


OSBORN,—The Prospector's Field Book and Guide 

in the Search for and the Kasy Determination of Ores 

and other Useful Minerals. 

LL.D., aathor S. A Practi 

Mines on Mini 

Price 
WAHNSCHAFFE.—A Guideto 


mination of Chemical sand Pi 


chanical and Ch 
SS > William of. “Brann. svahnachale. 
Petes dat .. once aos =n 


With milton 
bh 


mo, 177 
BR NNT-WAHL.- 
Book. Containing sev: Recei covering 
the Latest, most Important, and most Use yn 
ies in Chemical T nol , and their Practical A 
cation in the Aste and T ustries. Edited by Wi 
T. Brannt and W. H. Wahl, Ph.D. B romain 495 
pages, 12mo PURE ibccebaiieh ahbaiiiiescce<. 2.00 
BRANNT.—The wr Worker’s Hand 
ceipts and Processes. @ engravings. 
ce 
BL INN.—A event Bary Genpenten Se Se. 
Sheet-Iron and orkers. taining 
rules for Sas atbtne Saher various kinds —— by 
Tin, Sheet-Lron and Coa Plate VA Lys Practical 
Geometry; Mensuration of Surfaces and Solids 
bles of the ba eh ae of Metals and bther 
Materials ; Tables and Cireumferences of 
Cireles ; ie. Hy of Met Metallic Alloys and Solders, 
with numerous valuable Receipts and Manipulations 
for every-day use in the ya By I Leroy J. Blinn, 


Master Mechanic. A new, edition, 
nted from new type, and chin ‘newly Sa 
llustrations, pages. I2mo. 2.5 
VAN Cl. EVE. EDWAKDS.-‘The “English a 
American Mechanic. Handbook for the 
Workshop and the 


fh ten) B. int 





sand Receipts, Rules and to the 
Mechanic, the Artisan and the ufacturer. By B. 
Frank Yan-Cleve and Emory Edwards, C.E. 85 v- 
ings. 500 pages, 12mo. WiBccs sn coudbessencapdoee ° 


EDW ARDS,—@0 Examination rn and An- 
swers for Engineers and Firemen ( d and ae. 
who desire to obtain a U. 8. Government or State 


ow * SumeseSees form, gb 
EDWARDS, — The = Pee 


American 
Theoretical and Practical, with Rk of 
and Most Approved Marine Practice. For the — = of 
Marine Engineers and Students. By Beory Edw: 
Illustrated by 8 engravings. 440 pages. s2.30 


License. ae, 
edges. 138 


&3™ Descriptive circulars, giving the thi Subees of con- eon 


tents of all the above works, sent free to any one who will 


apply. 
5B” The above or any of owr Books mail, free of 


postage, at the publication prices, to oye Lk Lat | 


2” Our New and Revised of Practical and 
Scientific Books, 88 8vo, 0 ae cata- 
ores ¢ and circulars, whole covering branch of 


he 
¢ applied to the Arta, sent free and 
‘yone m any part of the world free and fre cf 


HENRY CAREY BAIRD & CO. 
INDUSTLUIAL PUBLISHERS, BOOKSELLERS & 
: S10 Walaat St. Philadelphia, Pa., U.S. A. 


BARR’S’ "Combustion ef Cont, sion, 82-99: 


are reco, ted 
= me ~aianderd Text Books os va oo ‘important sub sub- 


Gat asain Gos Pebusters, aio bai Company lina Falta 


STEREOPTICONS 
MAGIC LANTERNS 


ACCESSC 


To CHAS BESELE 


FREE! 


A Scientific and Practical Pamphlet 
on lubrication is sent free to all who 
Wish it. It contains interesting and 
Valuable information. 


JOS. DIXON CRUCIBLE CO. 
JERSEY CITY, N. J. 


Do YouR Own 
saadin Be Oe 


ppg —* DE 
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ltectacESons Babee stamp for 


to the 
KELSEY & CO.. 


___ Meriden, Conn. 
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only by FF. -imons, 6a Deeg. Fe Tltert tot | 

















— 
LATHES MADE. 
and 


9909 Ruby St 





Foot Power Lathes 


For Electrical and Experimental Work. 


For Gunsmiths and Tool Makers. 
on 


High ealtigh grade Tools; « ee Se, 


THE ST FOOT = POW EN - POWER 
Send for catalogue 


W. F. & JOHN BARNES CO., 
ROCKFORD, ILLS. 
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STANLEY'S Ay BRET, SLITTISG 
aND PLANE. 


No, 45, Eighteen Tools, Bits, etc. 8%.96 
SoLD BY ALS Hanpware ))eaLans. 








PROPOSALS, 


OFFICE, BOSTON, MASS... NO- 

Sealed proposals for dredging 

from Lynn Harbor, Mass., will be received at this office 

until poon of Decembe z=. 18%, and then publicly opened. 

co wily ere forms, and aii available informa- 
will be tarnished on a RUD, Liew to this office. 

. MANSFI )», Lieut.-Col, of Engineers. 





U 8. ENGINEER « 
* yember Zi, 








bY SC Amara ADVER- 
Manufac- 


T. A. G. Be 


SING tek OMPA Lo 
hers an 
Advertising Goods an San ‘Nove elties, C eshasen, Opto, 
good specialties o outright or manufacture 


cover every State and Territory in the Union: 


LAW Bs BATTERY COMPANY, 
John St... New York. 
MAKERS OF THE 


Law BATTERY 


Pag py Bells a. Phyicland Use, 
Law Bailey Current Controller,” 
a Bois Reymond Faradic Coils 
Law D’ Arsonval Milliam-Meter, 
mA Electro- Medical Office Ow 





CHUCKS. sts20e== 


The Cushman Chuck € Ce., wg |» Conn. 





VANDUZEN *Se%" PUMP 


THE BEST IN THE WORLD. 
Pumps Any Kind of Y Liquid. 
Always in Order, never Clogs nor 








\d a genera! line of Battery 8 
_  Catawgue “e fae just out. 


Bend for it. 
OUR § SENSE OF COLOR. —BY PROP. 
William Rutherford, M.D. A discussion of the causes 
of by ae of sensation producible through one 
and the same sense organs. Contained in SCIENTIFIC 
AMEKICAN SUPPLEMENT, No. S77. Price cents. To 
be had at this office and from all newsdealers. 








A MARVEL OF POWER, SIMPLICITY 
AND LOW COST. 
treo +$>—~ ~~ No 
Marine and Portable 

‘actories, 


ee 'P emgny Cast etc., 
1-2t0 10H. P. Send for 


Sarert Veron Exome Co., 


16 Mvmaar Sraeer, New Yorx 





























FOR SALE. = TEN MILES, 

e More or Lesa, 

of Spiral Weld Pipe, 8-inch, L. D., tested to 250 Ibs. pres- 

sure, coated with the usual coal tar composition; coup- 

lings for lead joints, pipe lengths, 16 ft. to 18 ft.; weight 

of pipe, 61b. per ft. Tender will be received for this 
pipe f. 0. b. Chicago, where it may be seen if desired. 

Address all communications to 
J. E. MctKLROY, 
287 Wabash Avenue, Chicago. 


THE BEST LOOGE PULLEY OILER 
IN THE WOR 

VANDUZEN PAT, LP PUL OILER 

Gilling. pam 25, 30, 40, 











is paper 
VARDUSEE a TIVTCO.Creclenst,O.URA. 





we | SUILDERS OF HICH GRADE BOATS. 


Cedar Rew 


@ SEND 





Speed 20 miles an hour. 


We Build Everything, from a Canoe to a Steam Yacht. 
Complete Stock ¥en Sw 


eeps and Boat Trimmin 
We Make all Sizes Pipe Boilers endl Dngines 


ats from 


5 upw 
apor 4+, 24 eee from $300 upward. 
10c, FOR COMPIL COMPLETE CATALOGUE, 


DAVIS BOAT AND OAR CO., DETROIT, MICH., U. S. A. 





the World's Greatest 


» THE FAMOUS 
exclusively. 





Family, by whom its 


HI 
Columbia, 8S. C., State 


THE DENSMORE, 


my ft is the latest achievement of the ll 
the me Machine, was made. 


GHEST AWA 
ae? Wovemper, 1892. 
CARNEGIE STEEL ©O., Pittsburgh, has adopted it 


SEND FOK PAMPHLET. 


DENSMORE TYPEWRITER OOMPANY 


202 Broadway, New York. 














* ‘NEW INVENTIONS.’ ” 


Ordi ine useless. 
Address, i MPBELL, care of Messrs. 
EGERTON, HUBBARD & Co., St. Petersburg, Russia. 


| THE MISSING WAR LINK, 


Out of sight from 1861 to 1865, Founp in the 


THREE EMANCIPATORS. 


Valuable information that everybody should have. 
Sent by mail on receipt of One Dime by 


JNO. L. SCHILLING, BELLAIRE, OHIO. 
DON'T PAY A CENT 


Until After Full 
Now Is the time to bu 












while 








keep accurate 
time for two 


years. A hand- 
plate adler 
ted ladie 
tot ad 
me por mtg Address 


W. HILL & CO., Wholesale Jewelers, 207 State B¢->Chicago, Il! 


DRILL at 


rena ag : Ph. 5 





Satan 
many. Sella, Somenthal 8 Co, eRe Aret eer 


Free i ae I PRATT CH 


t rs Ke, Min show 
folding and driving 


HARRISON CONVEYOR! 
Handling 6Fain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, he, 
Senaor | Scenics. | BORDEN, SELLECK & CO. 


Sole 
Manu'fers, 


$Chicago, ti — 


INGTON MACAZINE CAMERA. 


Twelve consecutive exposures upon 

giass plates or cut films by the turn 

ofakey. The pessoa rectly me- 
under positive control. 

that is ever set. Dariot No. 
Write 





4 








on a Perfected Labor 
Saving Household Ma- 
be sold to the trade oy 


THE U. 8. . PATENT 
‘ou want a good thing, 


dress 1. er upon gales it horwaik, hie. 





1.H.& D.LAKE CO. HORNELLSVILLE. N.Y. 
icon Given, Abe eee 





ane 
i — 

TO - ~ SMOKE tear. CAMER 4 : 
Piuost oke as ae sl ted in all parts of 
tc Shea ie Be" Dacre 

AMERIC 
eT UTO Mw Tie “pe MPET.— — Any tun tune played on 


it by sim working a lever. No expe 
a child -- jay it as wellas the most ants eupert musician. 
Te. SCIENTIFIC 





Price FIC AMERICAN, Oct. 15, 
Parisian Nevelty Ce.,. 64 College y hs N.Y. 











stock and 
free. Agis. Wanted. Rouse, Hazard &Co., 16 @8t,, Peoria, itt 
THE SECRET OF THE HEAVENS. = 








heavens; embracing an 

milky way to the system 
midnight sky, and th 
with reference to our 


in SCIENTIFIC 
Price 10 cents. 








spo oaty 











CLA E.’ss 
WOOL WASHERS, 

WARP DYEING AND SIZING MACHINES, 
PATENT RUBBER COVERED SQUEKZE 
POWER WRINGERS OK HOSIERY AND 
VARN DYEING. 

DRYING AND VENTILATING FANS, 
WOOL AND COTTON DERYEKS, Etc. 


Catalogues free. 
CEC. P. CLARK 
Box L. na ‘Windsor Locks, Sonn. 
GATES ROCK & ORE BREAKER 


Capacity up te 200 tons per hour. 

Has produced more ballast, = 
metai, ina broken more ore than 
ali other Breake 8s combin 

Builders of High Grade Mining 

Machinery Send for Catalogues 

GATES IRON WORKS, 
50C Soe, Clinten St.. C bicage 

1% \, Liberty Street, New York. 

mG  brankits nm St., Boston, Mass 


STEEL TYPE FOR TYPEWRITERS 
Stencils, Stee) Sem ubber and 
Metal oan les, ete. 
A Medel and AW - 1 sutnal Werk. 
Small Mach 


inery, Novelties, etc., man- 
ufactuced by special contract. 











New Y rk Stencil Wks. 100 Nassau St., N.Y 











EXAMINATION 


QUESTIONS IN 
Chemistry and Physics.—A list of questions recently 
given to candidates for the Majer examination in phar- 


macy in London, to which are appended model answers 
by an experienced “ coach.” Contained in ScrEnTIric 
| AMERICAN SUPPLEMENT. No. SGB. Price W cents. 
To be had at this office and from all newsdealers. 





NICKEL sc 
PLATS 
 QUTFITS. 


HAVE “You READ 
Expe rimental 


~ 
_pcience? 


This new book, by Geo. M. Hopkins, is just what 

ou need to give you a good genera! knowle dge of 

hysical Science. No one having the spirit o the 
times can afford to be without the kind of scien- 
tific information contained in this book. It is aot 
only instructive, but entertaining. 














substantially and 


680 fine cuts; 
Price by mail, $4.00. 
Ga" Send for Wustrated circular. 


MUNN & CO., Publishers. 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 


Over 700 pages ; 
beautifully bound. 





Pi o ~- © ane. $23 up. Want agenta. 
Cat's ree. Dan’ F. Beatty, Wash'ton. N. J. 


BEATTY 











— 
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WMavertisements. 
Inside Page. ‘each tneertion -- 75 conten line | 
Rack Page. eack insertion - - - « $1.00 a line | 


The above are charges per agate line —about 
words per tine. This notice shows the width of the 
and ls set ia te type. Mngravings may head adver- | 
Uisements at the same rate per agate tine, by measure- | 
ment, as the \etter press. Advertisements must be 
received at Publication Office as A aS 
morning to appear in the following “s issue. 








OVERMAN WHEEL CO. 


SOsTOR. WaGHIHUTORN., OANVER. GAN FRANCISCO. 


a... @. SPALDING & BROS., Special Agents, 


Ew YORK. PHMADE PHA 


‘Sur Pointed” Wood Screws, 


Patented May 10, July 10, 1887; Oct. 20, 1880; 
Aug. 1, Oct. M1, 1900: April 1, May 12, 11; 
July 1%, te. 
tts Advantages are: 

1. Stronger than a commen screw. 


2% Uniform and wide siot 


& Requires the use of but one bit in hard 
wood, 


4. Inserted easier 
& Centra/ized potut. 
& Superior holding power. 


i. The screw being Celd Ferred. instead 
f Cat. leaves on its entire surface a 
metallic skin 


g@” Send for samples to 


AMERICAN SCREW CO. 


PROVIDENCE, R. I. 





ALUMINUM: ITS USES AND AP- 
plleations. A valuable and ieteresting articie by G. L. 
Adédenbrooke. Contained in SCIENTIFIC AMERICAN 
Sr PPLaMent, No. S58. Price W cents. To be had at 
thie office and from all new 


Bristol's Patent Steel Belt ig) 
J oe ie 








your aNeNEb one 
Send for ctrculers and free samples. 


THE BRISTOLS’ MFG. CO., Waterbury, Conn. 


KODAKS 


For Snap-Shots Out-Doors, 
For Time Exposures Jn-Doors, 
Kor Flash-Lights at Night. 


i are the moet 
The Junior camera made. Periecuy 
adapted to hand or tri 
Kodaks * use. Can be used sun teal 
films or glase pletes. Fitied with focusing index 


ami coumter for caposures 








Scientific American. 
Westinghouse Electric and- Manufacturing Co. 


PrrrssuRrGH, Pa., November 90, 1882. 





| LAMPS—Efficiency, Long Life, No Decrease in Candle Power. 


Our N w Lampe not only do not infringe the Edison Patent, but they are fully covered by patents of our own. 
Py > Stat pacman 2 Se On oe te nace atawe quanto 
o = 


PRICES.— of economies effected manufacture of our new lamp in large quantities by the 
aso ol total tarohioaie. oars to quote te flowing ow brio! 
‘fiery 23.9 > Jt, nly noceccghibancesalle 99-33 List Price 
DISCOUNTS.— ~ Central Stations, 29 p ct. discount - and toall other, 96 to 10 p, ot, sssurding to quent, | 
,ES.—A credit of ten cents will be iven for every unbroken burned out lamp vered 
| aoe Lh ta Sep eqring by Coupeassd sont : cost of lamps and renewals should equal nearly one per cent. 
yen ee te fe eine 





Tho constant Gusts of eae ‘at. the ino Gengeal- to induce our customers to exchange 
‘“- On He moa for Thomson. COMPANY ATA Ts rating Aoparn the Unessiideved fo Light 
} 4 a S tor . Sy lenasiasseat Lane — = right to sell such lamps for use in connec- 


tion wit "Generating Seutis of its own 28 AE on 
Witte we Go nas 008 oe Sow y ene for use In ction with Th Houston Generating Apparatus, the 
| present users of the same ail Sacmostves of our new 7 lamp by substituting our Generating Apparatus, the 
| Sealty and efhetency of whi Tek Sill fully warrant the cost 
“Ele Hectrte «om omen and stated that be yy the oucinsive o sale of aha 
c offered five of our Num Alternati 
fivece few weeks hence, as they are still in use. We can of course commend this 





NOTE. 
| for the ana 
for sale, to be delivered a f 
apparatas if in ‘cael order. 


An official of a central station pany approaches 5 for the exelnsive right fo the nat 
ie © apparatus in De So ome. ad alread iy entered into YY i 
( Electric frank owed 

(Jeneral Rieotric Company tor the exclusive use of thetr apparatus. H power in distri wea That hie parpone wan, by 


WE THOUGHT IT BETTER TO coon THAT PLACE OPEN FOR airy = mane BS 


wolereee been informed that one other company had executed Form D 
Compan These three are the on ony instances we hy discovered where they have succeeded in doing Dustnems 
in the di direction foe at inducing users of our apparatus to discard it for apparatus made by bers of the 


the various members of Gu tint tioatettoeinnat 


Alth we have many tons of 
~~ 4 leve the sale of inferior bs does great harm to the 


apparatus made Db 
trade, we have not cared to offer it for sale, for we 
electric trade in genera). 
We have pqecinind povters thet enn bp inserted te the. salou peeenen = thereby mak them 
fer the use of our ne manufacture of these in sufficient quanti Ss weiet the demand 
has been wnexpoctedyy delayed, » 80 tbat the pF —— of lamps and these attachments will be mate only from and 
after January 


swoon = Motor of 19* Century 


m be used Any Place, to do Any 
Wort pad by Amy Une, No Boil- 
No 0 poogeet No 


Kanes! Fe perfectly safe ade fe, Motor 


for & all places 
of fui eo , at yx) -— 


WESTINGHOUSE ELECTRIC AND MANUFACTURING CO. 












PATENT JACKET KETTLES 


herur {o each indicated horse power, 
Tested to Di iS esowe. = md for Lista. 


POCHARTER GAS ENGINE CO. AT A, 
P. O. Box M5, Sterling, Hl. | gs, Front t Heed Street, Philadelphia, Pa 


Asbestos 


H. W. JOHNS’ 
Sectional 
Pipe 


WNSBE STOS 
Coverings. 


on-Congusting Coverings Se See and Hot Water Pipes, Boilers, etc. 
BEADILY ATTACHED OR REMOVED BY ANY ONE. 
ASBESTOS BOILER COvERIvGs. 


Wo Gee Seegmnes 00 'Cay Conn Pe Oe Pans) oot Beier Commas i cay 
H. W. JOHNS MANUFACTURING COMPANY 
Miltboard, Fire-Proot Paints, Liquid Paints, 


H. W. Johns’ achostes Sheathings, Building Felts, 
Asbestos Reofing, Etc. 
6T MAIDEN LANE, nN. Y. densey Crrv. Crrcaco, Puitancerewia, Boston, Arianra, Lonvon. 


THE PRATT & WHITNEY GO. 


HARTFORD, CONN.,, U. S. A. 
Senniastene mashigtry Sot guntza) and epestal seresee tn th manufacture of Electrical 
Apparatus, Typewriters, Bicycles, Firearms, Sewing Machines and a th 


PI Sh. Mi Dri Threadi 
Die fades — -- hore ing, ing, Profiling, ng, Drop Forging, and 


Shaft Centering, Shaft Drilling, Flour Mill Roll Grooving, 


Meta! Band Sawi Brees, Finishing Machinery, Automatic Grain Scales Dies, 
Cutters, Renshaw Ratchet Drills, 


Boller Plate Punches. 





Economy, Kellability, 
Simplicity, Safety. 
























$40 amd $50. 


EASTIIAN KODAK CO., 


} Send For | 
~ Reese, HV. N.Y. 


ae. | 


ROBERT POOLE KOON 00, 


ENGINEERS & MACHINISTS 
TRANSMISSION. MACHINERY 


MAGH we di GCARIIIG 


HEAVIEST CLASS ( Of 


BALTIMORE. MD 


WORK 





Waiters are beliainee 


The hurry and rush of the last 
days may take half the joy out of 
Christmas giving. No need of 
waiting for a suitable choice. One 
thing meets all the conditions; 
awakens delight at the start; and 
stands ready through the years with 
its constant help and comfort. The 
new, quick-winding Waterbury.— 
$4 to $15. 

Ail jewelers sell this beautiful, 

accurate, jeweled time - piece 

in many different cases, 

styles and sizes: coin-silver, 

filed guilt, onydired <iiver 

and nickel: haating-cases, 


Chatelaines, and open-faces; 
with exyuisite, decorated 
dials. “See it.’ 








@ ASK FOR CATALOGUE A. 








INVESTIGATE 
‘TRO AMERICA DELL TELEPROWE CO, Lunkenheimer’s Patent Foot Radiator Valve! 


It is the only successful valve for Hot 
95 MILK ST., BOSTON, MASS, — 


Water Radiators now on the market. 
Simple, Practical, Compact. 
Convenient, Ornamental, Inexpensive 























Combination Lathe Chucks, | +}. 





| DECEMBER 17, 1892. 








SOCKETS—Simple, Ornamental, Reliable, Cheap. | dumper 





of send for our catalogue. 


Mason Regulator Co., Boston, Mass., U. S. A. 


ELECTRO VAPOR ENGINE. 
GAS OR GASOLINE FOR FUEL. 


NO BOILER. NO FIKE. NO DANGER. 
NO ENGINEER. 
Engine Re coetet by epast 
“te witch 
a rest. 
| ay = 
Dg .~< 









——-MANUFACTURED BY—— 


THOMAS KANE & CO., 
CHICAGO, ILL. 
G87-Send stamp for catalogue * V. 











SCIENTIFIC AMERICAN SUPPLE- 
back number of the SCIENTIFI 


ENT. Any desired 
Ruano UPPLEMENT can be had at wate office for 
0 cents. Also had of newsdealers in al! parts of 









TOY 
TORPEDO GUN. 








This Company owns the Letters Patent phnemaseenlinnpmnenccan/yrsmtee.sgeenege 
granted to Alexander Graham Bell, March THE LUNKENHEIMER BRASS MFG. CO. 
7th, 1876, No. 174,465, and January 6, ee 
1877, No 186, 787. “ ” 

The transmission of Speech by all known | OTTO 
forms of Electric Speaking Telephones in- | eS 
‘fringes the right secured to this Company | 
by the above patents, and renders each | Say ae aa toe 
individual user of telephones not furnish- ~ pendent of gas works 
ed by it or its licensees responsible for such ee 
unlawful use, aad all the consequences 92,000 Bete. ee oo 
thereof, and liable to suit therefor, OTTO GAS ENGINE WORKS, ¢ 

“IMPROVEMENT THE ORDER OF THE AGE.” 


The Smith Premier r Typewriter * 


Seteties Ce pues’ Eveamemtes 
ll the Essential 4K Geeatiy Fermened, 
eee ont ee ees 
type cleaned tn ‘Ten Seconds withent Bellin tan tana 
The Smith "Promier Typewriter Co Syracuse, N. Y., U. S. A. 
We have 2% branch offices in the principal cities throughout the United States, 











= EDISON INCANDESCENT LAMP 
an eneostohiest is Be Fes 


an ecm pany decided October ae nro" estrte Mahe econ | 


Pa. 




















